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"The Preface; 


te dit then hi id it Book amir 0 
vers. .of -. Common. .or Praitical. Arith- 
metick-, which for the perfe& and univer- 


fal ein theregf , were neceſfary to 


have been inferio But after the firſt im- 
reſſion of both thoſe Books was ſpent, our 


| ofielſe 7 Elio, The RE rhe if 


eift.; yet his other neceſſary em- 

ples not permitting him to pprſue his 

e was pleaſed to impart his 

Sk concerning the fame unto me, tos 

We hs requeſt, that I would pe- 

& rſt BY Book”, and ſupply # with 

fac pieces of P rattical Arithmetick , which 

Ft reaſons aforeſaid were wanting in the 

Edition. 

ance of which requeſt, I have 
Med axe 'my Talent towards 

this Tracate.,. upon our Authors founda- 


tion, partly-.in his life time to. his good 
is and: nl ſince his deceafe,, in ſe- 
verat Editions committed to my care to be 


perpoced fo r the Prefs : wherein I have us 

oh endeavours , 2s well to pre- 
ole this Book as 2 Monument of our faid 
Author's worth , as alſo to make it a com» 


P ret Store-hou of Common gy 
om 
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The. PAfuct? 


from whefice: the ingenious may be furs 
niſh'd with: the curaliacies of that Art 
in reference both to common Affairs , as ab 
ſo to the Practical parts of the \Mathema- 
ticks. '; And -in order ito thoſe ends 1 have 
made theſe: following Alterations: and. Addi- 
tions, riamely, t-$ 115 #2 

Firſt , For the 'Eiſe-'and Benefit 'of fuch 
Learners, who deſire only fo: nmch - Skill 
in Arithmetick, as is uſeful in Accompts , 
Trade ,--and ' ſuch » like; ordinary Employ- 
ments ;-- the Doctrine! of whole Numbers , 
( which -in the | firſt Edition was | inter- 
mingled with Definitions and Rules con- 
cerning broken Numbers, commonly cal- 
led Fractions) is. now entirely handled 
apart. And to the end. the full knows 
ledge of  Pratical ' Arithmetick in whole 
Numbers rhight more clearly appear, I 
have explained divers of the old Rules in 
the firſt five Chapters, and framed anew! 
the Rules of Divi/fion,, . Reduttion; and the 
Golden Rule in the. ſixth ,- ſevent#g/vighth, 
and ninth .Chapters';:. ſo: that now* Arithe: 
metick > in, whole | Numbers is plainly and 


Gd 


fully handled before -dny | entrance be made 


% 


into the craggy paths of 'FraQtions, at the' 
ſight whereof ſome - Learners are 6 dif» - 
A 4 | | 


The Preface. 


couraged , that they::imake a'ftand', and 
. cry. out;, nor plus ultra; there's no progres 
further. þ,-r,07780099. C1 99097 
- Secondly , To affiſt fuch young Students 
as deſite to-lay a good Foundation /tor-the at- 
taining of; a general Knowledge in the Ma- 
thematicks , I have in a familiar Method de- 
livered ;the entire Dodtrine: of Fractions 
both Vulgar and Decimal, which was omitted 
in the firft Edition.;; and : have alſo newly 
ed-\:the Extraction: of the Square and 
Cube Roots, in a method which by: Expe- 
rience 1s: found to' be much eaſier than that 
commonly uſed heretofore , . and is exactly 
fuitable tothe Conſtruction or Compoſition of 
$quare.and Cube numbers. 
. Laſtly, T have added an Appendix, which 
is furniſhed with variety of choice and de- 
lightful knowledge in Numbers, both Practi- 
cal and Theoretical. In all which perfor- 
mances', I have earneſtly aimed at- Truth, 
Perſpicuity, and exact Correction both of the 
Text and Numbers ; ſo that I hope this Book 
is now ſupplied with. all: things neceſſary to 
the full Knowledge and .Practice of - Common 
 Arithmetich, the uſefulneſs whereof is ſo ge- 
netally. known , that there! will be no need 
of 'Argnments to excite- any one thyt . 


The Preface; 
fires his own or the Publick Good, to be 
acquainted with ſo excellent an Art. - 

But . if. the. . mote” cyrio % bes ' After he 
is well exercisd in wrong Arithme ick, de- 
ſires further inſpetion into the Myſteries 
of Numbers, his beſt Guide'i3 the 'admirgs 
ble” Art called A4/gebra ; -the Elements where- 
of 1: have -exponnded' at farge in a' Trea- 
tiſe lately publiſh'd. nl, EEE 


JOHN KERSEL 


al. "The Fable of Contents. 


221012 


When thoſe Chapters of Mr. Wingate S, that 

_———_— altered-and framed anew by Joht Ker+ 

ed. by this mark EF ,;and 

Ire © Fr ptets that have been entirely Com- 

poſes by te ſaid F, K. may be diſcoyered by 
this Aſterisk *. 


The Doctrine of whole Numbers is contained in 
the firſt 15 Chapters, the Titles whereof are 


theſe following. 


Chap. "4: 
& eOncerni i14. the mr ae of 2790 RI I 
: 1, Weights, 3 
rhe oe G $ 

Addition. — - 3 | 16 
Swubtrat$ion. - _ 4 | 23 
Multiplication, — ——--— - $ | 31 
e&XF Diviſion. _— ——- 6 |.38 
OT Redultion, —— ————— 7 | 58 
6 The Rule of Three dvrett. —8 | 69 
6T The Rule of Threeimver ſe. ——9 | 82 
$7 The double Rude of Three direff.—-——10| 87 
87 The double Rule of Three inverſe. 11] 94 
The Rule of Three compound of five Aanders— 12] 98 
Fellowſpip. ——-13|102 

Fte Rile bf Alligation. —— -— 141108 , 
The Rule of Falſe —————— ———1 125 
Ihe 


UMI 


The Dodrine of Frattions both vulgar and Decimal, 
is contained in the 16th Chapter nextfollowing, - 


Concerning Vulgar FraQions; 


; * Subrrattian, — (TAP. SI LIRA | 
* Diviſttt ————— 


* Subtr ation. ——————_— 

* Multiplication, —o—— comme — _ 

* Dithſion ————— _ 6 
In Vulgar and Decimal Fraftions, is 

-M * The'Rule of Three Direll, ————— 


* The double Rule of | 
* The Rule of Falſe. —— — 


The Extraction of Raots is contained i in the two 
| Chapters next following, . _ 


CF The Extraftion of "the Square Root. as 57 
iT The Extraftion of the Cube Root. 270 


The Relation of Numbers in quantity and ity 
is contained in the two ata 


The Rglation of Numbers in nantity——— 34/290) 
The Relation*of Numbers in Quality noou'y - 
Arizhmetical and Geometrical Proportion. we | 
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* Notation. - Bookt. 
ſwers this queſtion, how many ?- (unleſs it- be an 
ered by = So if ith it be asked how many 
dayes are in a week, the anſwer is ſeven, which is 

ed Number, 9 
I & Notes or Characters by 
oy which N ber Is ordinarily expreſ- 


WS FEES ae CA 


8 eight, 

heſe Notes or Chara are either ſigni- 

ficant figures, ora C | 

V. The SOON Aa are the firſt nine ; viz. 

65: 57,3,9. The firſt whereof is more parti 

deklik) or Voity, amd the reſt are ſaid 

d. ror bh ſed of Unities : ſo 2 is compoſed of two 
Unities, 3 of three Unities, &c. 

-Ft"The Cypheristhe taft,” which though of it 

ſelf it ſignifies nothing, yet being annexed after any 

of the reſt, it increaſeth their value : As will appear 


PII. pyrnorns hath two parts, Notation and 
Numeration. 

VIII. Notation Heatheth how to expreſs, read,or 
declare, the fignification or value of any num- 
ber wrivteft alſo" to\wiite- down any num- 
ber proponnded » with proper Characters in their 


__ p = ey aid to ha eſo mas 
ag i deg Ge as Ihere are 


| ip the r,/viz. = 
Wimu/ 10 os ſs 3 the - whether, they. Þ 


nh, 2 Cophe er. or. Cypher: or not , an 


phaced'togectier bk ; 
gipg,comma,tine 


ers in a {wank without 


,of other note inction x _ o 


- poked 5 


$, 


Chap. I. Notation. ; 


poſed, all thoſe ;Charatters make but one number, 
which conſiſts of ſo many places as there are Cha- 
racers ſo placed tonether. : ſo this number 205 can« 
ſidts of 3 places, and this.30600 of five places;;/ &c.: 
1X. Notation conſiſts in the knowledge of! two 
things 3 viz : the order of places, and the value! of 
every. place in any.number, _ _ ;//; 1 


- 
. F 


#1, The order of the places is fggm the | TheOrder of 
right, hand tawards the left :: So.;1n this Macs in any, 
number 465, the figure 5 ſtandeth}in-the ? 3213 
firſt place, 6 in the ſecond , and 4 in the third; 
likewiſe in this unmber 7560 , a Cypher ſtandy in 
the firſt place, 6 ia the ſecond, 5 inthe third, and: 
2.18 the fourth. /;/, \ . ba: i200 iny 

_ X11, The firſt, ;place of a; Number, -7he wakes of 
(hich as before. is 'the outermoſt ro- Macs in ap. 
wards the right, hand), is called the place, | al ©: 
of Units or Unities z; in which- place: any» figure; 
ſignifieth its own ſimple value :, ſo in- this ;nymher 
465, the figures ſtanding in the fixſt place ſignifeth- 
hye Unities, or five. | $579105 88 r obris;! 

. X11. The ſecond place of a number is. called the; 
place of Tens; in which place any-figure ſignifieth: 
{ſo many. Tens as'the figure containeth Uniclans fo! 
in, this . number 465, the. figure.'5; in;the firſt place! 
ſignificth. ſimply - five, bur the figure 6 jn-the (eepnds 
place fGgnifieth. {1x tens, Or ſixty. Tara 4 938 ] 

XIV, Thethird/place of a nomber' is called-the: 
place of Hundreds: [in which: place: any: figurs 6g#: 
nifieth ſo many Hundreds as there are Unities ot; 
tain'd in the figure. :;:$0 in this number 465; the fi-- 
gurs 4 inthe; third place fignifieth: four Hundreds: 
wherefore if 'it be required to real or pronounce: 


this number 465, you are to begin on the left hands, 
AID ' an 


« Notation. Book L; 
* and according to the aforeſaid rules 'to pronoutce 
it thus, four hundred ſixty five ; likewiſe this numZ 


ber 315 is to be: pronounced thus, three hundred 
and fifteen : and this number 265, two' hundred! 


and! five ; alſo this number 500, 'five- hundred. 


Whetice it is manifeſt, that although a Cypher of ; 
it ſelf ſignifies nothing, yet being placed on the 


o +4 


Ed of a figure' it increaſeth the value there- 
2 


by advancing ſuch figure to a higher place tharr* 
that wherein it'- would be ſeated ,-if the Cypher \- 


® 4 . | 


were'abſent, + '- 


Phe true reading or pfononiicing the value of 


dnynuinber written, as alfo- the writing down any 
Dumber propounded, depends principally upon 2 
6 Few erſtanding-ef the three Hirſt places before- 
rhentioned, and thereforel ſhall adviſe the Learner” 
to be' well exercigd therein, before he proceeds to 
thefollowing Rules, -- + 
"FF The fourth place of a number is called the' 
_ of 'Thoaſands (thatis, any mimber of Thou-- 
ands under ten thouſand ;) the-fifth place tens of- 
th6uſands'; the fixth'place Hundreds of thouſands ; 
the ſeventh place Millions ' ( a Million being ten 
hnndred thouſand ;;)'the' eighth place tens of Mil- 
Hofkz "the ninth place hundreds of Millions y the 
tenth - place thoaſagds of Millions z the eleventh 
place tens of thouſands of Millions ; the twelfth. 
plate lnndreds*of thouſands of {Millions - And-in 
- thiat order you may (conceive places to be continu-' 
_ edipfinicely from the right hand'rowards 'the lefr, 


z 


; 


». 
- 


p_— 
- # 


" eathfollowing place *being ten'times the value' of / 


the> next iprece tg place ; but to give names to. 
theſty would be 'botha troubleſom 'and an'nnnecef- 


Chap. 1. 
XVI. From the rules aforegoing , an eaſie way may 
be collefted to read or expreſs the value pe nba 
of a Number propounded , Viz. Let it Abit way of 
be required to reaT or pronounce this | 
number 521426341, Firſt, Diſtinguiſh by a Com- 
ma, or Poinr, every three places, beginning at the 
right hand, and -proceeding towards the left, ſo 
will the aforeſaid number be diſtinguiſhed into 
parts , which may be called Perzods, 
and ſtand thus 52 1, 426, 341. where A4 Period. 
you may note the firſt period towards 
the right hand to contiſt of theſe figures 341, the 
ſecond of theſe 4.26, and the third of theſe 521. Se- 
condly, read or pronounce the figures in every Pe- 
ri0d as if they ſtood apart from the reſt; ſo will the 
firſt Period be pronounced three hundred - forty 
one, the ſecond four hundred twenty fix : ahd the 
third five hundred twenty one. Thirdly, to every 
Period except the firſt rowards the rigat hand, a pc- 
culiar denomination Or ſirname 1s to be applyed, Viz. 
the ſirname of the ſecond Period Is Thouſands ;, of the 
third, * 2:lons ;, of the fourth, Thouſands of eMil- 
ons, &c. Therefore beginning to pronounce at 
the higheſt Period, which in this Example is the 
third , and givirig every Period its due ſirname, the 
{aid number will be pronounced thus, Five hundred 
twenty one Millions, four hundred twenty ſix' Thouſands, 
three hundred forty one. 

Note, When a number 1s diſtinguiſhed into Pe- 
riods, as b:fore, the higheſt Period will not always » 
compleatly conſiſt of taree places,” but ſometimes 
of one place, and ſometimes of two; nevertheleſs 
after ſuch Period is pronounced 2s if it ſtood a- 
part, the due ſirname is to be annexed ;; fo this 
nume 


of Numbers. $ 4 
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ght pro- 


_—_—— 


pronounced 
four thouſands, 
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ber which is written 
will ſufficiently inform 


Notation 
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after it is. divided into Periods 


204, 68g. and to be 
The Table of Notation. 


or reading of a Num 
well underſtood 


g 
the Reader how to write down any number pro- 


pounded to be written, 


g 


X11, The aforeſaid Rules for the ri 
down, bein 


Y 
Q 
þ - 
Y 
= 
D 
8 
”_ 
w 
8 
'S 
V 
Z 
"1 
£3 
ll 
par) 


umber 3204689, 
' will ſtand thus, 3, 


ſix hundred eighty nine. 
NOUncin 


». 


Clap. [. 


of Nambetrs. 


.- Notation of Numbers by Latin Letters, 


1 % 21 XXI. 
2 jll- 30 |[XXR, 
3 j[I]. _ 14o [XL. 
+ fl or thus IV. 49 [XLIR. 
5 IV, 5o jL. 
"i 1; 59 |EVIIE. or thus LIX. 
7 [VIE 60 |LX. 
$ {VIII. or thus IIX. [89 [UXXXIX 
g |VIIIE or thus IX. JroofC. 
10X.  ___ [2oofEC. x 
11XL. 300fCCC, 
12:XII. 400|1CCCO, 
18/X VIII. or thus IIXX.[5ocjD. or thus x9 
19/X VIHL or thus X1X.j60c DC. or thus.Il JC. 
20/XX. 7oc|DCC, or thus I ICC. 
10000|C19. or thus M. 
20000| 219, CID. 
30000|CI'), CID, CID. 
Jo000]FIIOe 
100000|UCIIM, 
5OOOO 0079 
100000|/CCCLOIAOD, or this CM. 
500000J[YNDDI- 
1000000]CCCCH; 1 . 
1677|CLODCLXX VII, or 
IMDCLXXVIL 
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Concerning Engliſh Moneys , Weights, Mea- 
ſares, &c. 


I. He things expreſſed by Numbers are principally 

T Money, Weight, Meaſure, Time, and on F 
accompted by the dozen : Of the three firſt of theſe, 
there are infinite kinds and varieties according to 


the diverſity of the ſeveral Commonmealths in which . 


they are uſed, all which here to produce were 
both endlefs and needleſs : wherefore we intend 
here to treat only of ſuch Moneys, Weights, Mea- 
ſures, &c. as are uſed in this Nation, being indeed 
only neceſſary for our preſent purpoſe. of 

I. The leaſt piece of Money uſed in Eng- |;q BE 
land ts a Farthing, from whence this follow- neys, 
ing Table # produced, ; 


1. Farthing | P's. A arthins. 
4. Farthings 1. Peny. 
12, Pence makes I, Shilling. 
20. Shillings Il. Pound. 


Engliſh (or ſterling) Money is ordinarily written 
down with Figures after this manner, 


En; d. f. 
34=—13—=——05——2 
Og —OF——1l—y 
69 — DO—— 06—— 3 
CO —I2——11-—O 
CO ——OO—07—2 


OS = =£FÞO © © 8 EY 


Chap. TI. Weights, Meaſures, (Sc. 9 


The firſfRank of the ſaid Numbers ſignifies thirty 
four pounds, thirteen ſhillings, five pence, two far- 
things ; the ſecond Rank expreſſeth nine pounds,five 
ſhillings, ten pence, one farthing : the third Rank,fix 
pounds,no ſhillings, {ix pence, three farthings,&c. 

Ill. The ſmalleſt 69 ge uſed. in "24 is a 

rain, that is, the weight of a grain of ,,. 
Wheat well dried and gathered out of mo 1g 
the middle of the ear-, whereof thir- - ponderum 
ty two make another weight called. a '51 Hen. 3. 
Peny-weight, and. twenty Peny-weight, -make ,an 
Ounce Troy. whe 

Here obſerve, That by the Szatutes quoted in 
the Margent, the weight of two and 
thirty grains of Wheat make a peny | 
weight, which weight being once dif- "7 201, 
covered by two and thirty ſuch grains, zen. 7. 5. 
the ſaid peny weight (being the twen- 
tieth part of an ounce Troy) is uſually ſubdivided 
iato four and twenty parts only, calledalſo Grains, 
_ as appears by the enfuing Table. 


A Table of Troy Weights. Troy weight, 


24 Grains of Wheat 24 Artificial Grains, 
24 Grains 1 Peny Weight. 
20 Peny Weight make 1 Ounce, © 
12 Ounces 1 Pound Troy. 

Troy Weight is ordinarily written down with Fir 
gures after this manner. 


lb. 0z p.w. gre 


17 O5 13 I3 
(oſs) 11 OJ ——-O06 
CO OO O5 29 
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IO Of Engliſh Moneys. © Book I. 


The firſt rank of the ſaid numbers expreſſeth ſe- 
- venteen pounds, fiveounces, thirteen peny weight, 
thirteen grains, of Troywerght : the ſecond rank, no 
pounds , eleven ounces, ſeyen peny weight , fix 
grains: and the third, no pounds, no ounces, five 
peny weight, and twenty grains. 

Now this Troy weight ſerveth only to weigh 
Bread, Gold, Silver, and Electuaries. 


—— And here obſerve alſo by the way, 
Males ib. that Troy weight regulateth and pre- 


pag; 252. \ Ieribetha form how to keep the Mo- | 
| ney of England at a certain Standard. 
For about two hundred years before the Con- 
ueſt, Osbright a Saxon, being then King of Eng- 
» Cauſed an ounce Troy of Silver to he divided 
into 20 pieces, at the ſame time called Pence ; ard 
ſo an Ounce of Silver at that time was worth no 
more than twenty pence, or one ſhilling eight 
pence, which. continued at the ſame value until 
the time of Henry the ſixth, (who in regard of the 
enhancing of Moneys in Foreign parts) valued the 
fame at thirty pence, ſo rhat then there were ac- 
cordingly thirty pieces made out of the Ounce, 
and the old pieces went then for three hal pence, 
until the time of Edward the Foureh, who. valued 
the Ounce at forty pence, and then the old pieces 
went for two pence apiece. After this, Henry the 
Eighth valued the Ounce of ſterling Silver at forty 
five pence, which value continued until Queen 
Elizabeths time, who valued the ſame Old pence at 
Three-peace the piece, 10 that all Three-pences 
coined by the ſame Queen weighed but a peny 
weight, and every Six pence two peny weight 3 
and fo ia like manner the Shilling and other _ 
| accord- 


Chap. Il. Weights, Meaſures, &c. II 


) accordingly z which made the Ounce Troy of Silvet 
co be valued at ſixty pence or five ſhillmgs, as It 
now remains at this day withont alteration. 

IV. The weights uſed by Apotheca- 
ries are derived from a pound Troy, Aporhecarits 
which is ſubdivided as in the follow- Weights. 


ing Table : 
A Table of Apothecaries Weights. 
tt 4 Pound Troy 12 OuNcese 
Z AnOunce is equal 33 Drams. 
3 A Dram ' unto. Y3 Scruples. 
Y 4 Scruple | 20 Grams, _ 


So that if you were to expreſs in Figures 12 
pounds 10 ounces, five drams, two Scruples, and 16 
grains : alfo three pounds, five ounces, ſeven drams, 
one ſcruple, and two grains, the ordinaty-way.to 
write them down is briefly thts, pi | 


t6 Z 3Z JD grail vi 


12 ——I10—5——2-—16 
03 Ogg __—_—y——_IIPOL | 
VY. Beſides Troy weight before mentioned, there 
is another kind of weight uſed 'in England, called 
Averdupois weight, a pound whereof is equal unto 
14 Ounces, twelve peny weight Zroy. This Aver- 
dupois weight ſerveth to weigh all kind  ' ' | 
of Grocery-ware,as alſoButter,Cheeſe, Maier 1b. | Fa 
Fleſh, Tallow, Wax, and every other PH Reg 
thing,which beareth the name of Garbel, and where- 
of 1ſſueth a refuſe or waſte. | 
VT. Averdupois weight is either greatge or leſs. 
VII. The greater is, when one hun- IE 
dred and twrlve pounds. Averdupois pray be 
g.< conſidered as. one entire weight " i 
; B 4 com- 


I Of Engliſh. Moneys. Book 1. 
commonly called an hundred. weight, and then ſuch 
hundred weight is ſubdivided firſt into four quarters, 
and each quarter unto eight and twenty pounds ; 
again, each pound into four quarters, or (if you-will 
be more exact) into 16. Ounces ,; and if you pleaſe 
each Ounce into four quarters. But ordinarily a 
pound is the leaſt quantity that is taken notice of 
in Averdupois groſs weights. | 


A Table of Averdupois preater weight. 
28 pounds SS quarter of 112 Ib. 


4 quarters n bundred weight, or 112 1b, 


So that if you were to expreſs by Figures cight 
hundred, three quarters , and five pounds ; like- 
wiſe, ſeven hundred; one quarter, and feventcen 

ounds: the ordinary way to write them down 

1s briefly thus, | | 
35. - Soon * lh. 
One —— 5 

£ 711. The leſſer Averdupois weigh 

bh VITII. The leſſer AverCupors weight 

F apts. =o lefe 1s, when a pound 1s the hizheſt —_ 

ht. "_" 

—_ or Integer, each pound being ſubdivi- 
ded into ſixteen ounces, and each ounce again into 
16.dramis,and if you pleaſe each dram into 4 quarters, 
as by-theſubſequent Table is manifeſt, | 


A'Table of Averdupors leſſer Weight. 


4 Quarters of a Dr.:n1 I .Dram. 
16. Drams : Cake 1 Ounce. 
16 Ounces 'd Pound. 


4 


Sp 
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- * So that if you were to exprels by Figures eighteen 
pounds, twelve ounces, five drams,and three quarters 
of adram, likewiſe five pounds, no ounces, twelve 
drams, and one quarter of a dram, the ordinary way 
to write them down is briefly thus, 


Ibz> 15: 0%. ar. q. 
18 ———12———05 3 
5 —0O 12 | 5200 
IX. The meaſures uſed in England are either of 
Capacity or Length, 


X. The meaſures. of Capacity are thoſe. which 
are- produced from Weight, and they are either Li- 
quid-or Dry. 

XI. The Liquid meaſures are thoſe, _. . 
in which all .kind.of Liquid ſubſtances #9 Mea- 


are meaſured, and they are expreſled in fire 
the Table following, 
A T able of Liquid Meaſures. 
1 Pound of W _—y 7 #226 Plas: 
Troy weight 
2 Paints - I Owatt. 
2 Quarts 1 Pottle, 
2 Pottles | 1 Gallom.. 
8 Gallons | 1 Firkin of Ale, 2 
Sope, Herring. * 
9 Galloxs g'j 1 Firkin of Beer. 

10 Gallons and an CES 1 Firkin of - Salmon 
half | = or Eels, ©: - 
2 Firkins | 1 Kilderken. Fo 

2 Kilderkins | | 1 Barrel. 

42. Gallons 1 Tierce of Wine: 
63 Gallons 1 Hogſhead: |) 
2 Hozſheads 1 Pipe or . But. 

2 Pipes or Buts J &L 1 Tunof Wine. 


X11. Dry 


of Engliſh Moneys, Book T. 
XII. Dry Meaſures 'are thoſe , in. 
Dry Meaſures. Which all kind of dry ſubſtances arg 


meted, as Grain, Sea-coal, Salt, and the 
like; their Table is this that follows: 


74 


divided into four Quarters, 
four Nails. 


A Table of Dry Meaſures. 

s Pinte ] {#1 Porte. 

2 Pintes | | 1 Quart 

2 Quarts \&: 1 Pottle 

2 Pottles | 1 Gallon 

2 Gallons B17 Peck, 

4 Pecks 7 £ 1; Buſhel land-meaſure. 
5 Pecks | = Buſhel water-meaſnre; 
8 Buſhels , | Quarter, 

4 Quarters 1 Chalder. 

5 Quarters J L.1 Weary 

Long Mea X[IT. Long Meaſures \arc expreſt in 
ous this Table following.' 

3 Barley Corns in ) (1 oFnch. 

length | | | 

12 Inches £ 1 Foot. 

3 F oor O | I: Tard, 

'3 Foot nine Inches = g 1 Ell, 

6 Foot 1E*' 1 Fathom. 

5 Tards and an half | 1 Pole or Perch. 

40 Poles or Perches | 1 Furlong. 

8 Furlongs 3 \'41 Engl Mite. 


Note, That a Yard, as alſo an Ell, is uſually ſub- 


and each Quarter into 


XIV. SuPper- 
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XIV. Superficial or ſquare Meaſures -.,,5 aw. 
of Land, are ſuch as are expreſt in the fares, 
Table following : f 


40 Square Poles 1 Rood or quarter of 
or Perches makes an Acre. | 
4 Rooas I eAfcre. 


So that if you would expreſs by Figures theſe 
quantities of Land, viz. Thirty fix Acres, three 
Roods, twenty Perches : alſo ſeyen Acres,no-Roods, 
thirty two Perches; the ordinary way towrite them 
down 1s thus, 


. R. P, 
36 — 20 
Je O 32 
XV. A Table of time is this that follows. Time 
i AMnnate I] \1 Menute. 
60 Minutes i Hour. 
24 Hours 1 Day natural. 
7 Daies 12 1 Week. 
4 Weeks. LE, i Month of twenty eight 
13 Months *% days. + 
Y Day, and 1 Year very near. 
6 Howrs 1 q 


But in ordinary compnations of time, the whole 
year conſiſting of three hundred ſixty five days, Is 
divided either into twelve equal parts or months, 
cach month then containing thirty days and ten 
hours : or elfe into twelve nnequal Kalendar months, 
according to the ancient Verſe : 

Thirty days bath September, April, Tune, and No- 

vember :. 

February hath twenty eight alone , and each of ths 

' reſt thirty one. _ © | 

4 Note 


16 Of Engliſh Moneys, Booke I. 
Note, That every Leap-year ( which happeneth 
once in four years) containeth three hundred 
ſixty fix dayes, and in ſuch year February con- 
taineth twenty pine dayes. 
X7T. Of things accounted by the dozgn , a Groſs 
is the Integer conſiſting of twelve dozen, 
of things a& each dozen containing again twelve par- 
counted by the _. : 8 x 
docen. ticulars : fo that. if you would expreſs in 
Figures,ſeven Groſs fomr dozen, and five 
particulars ; alſo four dozen and cight particulars, 
they may be briefly written thus, 


G. D. P. 

7 O+ O$ 

's) O4—— OS 
CH AP. III 


Addition of whole Numbers. 


I. [ —_ Notation of Numbers ; and how 
thereby the quantities of things are uſually: 
expreſt, a full Declaration hath been made in the 
preceding Chapters;Numeration enſueth,ywhich com- 
prehends all manner of operations by Numbers. 

17. In Numeration , the four primary or fun- 
damental operations ( commonly called Species) 
are theſe, Addition , SubtraQtion , Multiplication, 
and Diviſion, 

-ZIT. Addition is that by which divers Numbers 
are added together;to the end that their ſum,aggre- 
gate, or total, may be diſcovered, 

IF. In Addition, place the Numbers given, 
one 


oy 
Jo 
5 
£9 
v a2 
EOS 
” 
I" 
7 
bad 
5 
£ 
2 
iD 
ry 509 
8 
wo! * ” 
7p 
Pe. 
v6 
I 
WI 
etl 
LY 
"N 
"= 
- 
i 
Wy 
"+ J 
> 
ER, 
—Y 
465 
' 
> £8 
q 
1% 
+ 1 
5 © 
Fe: 
£4 
- + 
bt 
Fo 
© 1" 
»- 
\..£& 
þ& > 
Ky 
Lngt 
® 
My 
BY. 
b; 
af 
, Fe 
9 
$6, 
—_ 
"We? 
p44 
p. 
1 
0h 
4 
F 
2 
IJ 
3? 
ſe: 
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one above another in ſuch ſort , that 3 
like places or degrees in each number —_—_ p nv 
may ſtand in the ſame rank : that is 1, 
Units aboye Units, Tens above Tens, 
Hundreds above Hundreds, &c. So 
theſe numbers 1213 and 462 being gi- 1213 
ven to be added together, you are to 462 
order them as you ſee in the margent. | 

Y. Having thus placed the Numbers, and drawn 
a line under them, add them together , beginning 
with the Units firſt, and ſaying thus, 2and 3 make 
5, which write under the Rank of Units, then pro- 
ceed to the ſecond Rank and ſay 6 and 


1 make 7, which write under the ſe- 1213 
cond Rank (being the place of tens) 462 
again 4 and 2 make 6, which write 

under the third Rank. Laſtly, write 1675 


down 1 being all that ſtands in the 

fourth Rank, ſo the ſum of the faid given Numbers 
is found to be 1675, and the operation will ſtand 
as in the Margent. 


In like manner the Numbers 23 tr5, 2315 
7423, and 141, being given to be ad- 7423 
ded together, their ſum will be found 141k 
to be 9879, and the operarion-thereof _ 
will ſtand as you ſee in the Example. 9879 


VI, When the ſum of the Figures of any of the 
Ranks amounts unto ten , or any number of tens 
without any exceſs, write down a Cypher under 
that Rank; but when the ſum of any Rank exceeds 
ten or 2ny number of tens , write down the exceſs 
under ſuch Rank , and for every ten contained in 
the ſum of any Rank, reſerve an Unite or 1 in 
your mind, and add ſuch Unit or _Units to the Fi} 

_ gures 


x13 Addition Book I, 


gures of the next Rank towards the left hand , ſo 


the Numbers 4937, 9878, and 394 being: given 
to be added together, the operation 


4937 will be thus, viz. beginning with 
9878 the rank of Units, I ſay 4, 8 and 7 

394 make 19, wherefore I write down 9g, 
15209 the exceſs above 10, and carrying 1 


1n mind inſtead of the ten contain- 
ed in the ſaid 19, I fay x and 9 (9 being the 
lowermoſt figure of the ſecond rank) make 10, 
which added to 7 and 3, the other figures of the ® 
fame rank, the whole ſum of them is 20, where- ' #Z 
fore ſetting down a Cypher under the line in that # 
rank ( becauſe the exceſs above the two tens 1s 
nothing) I carry 2 to the third rank, and fay 2 
and 3 (3 being the lowermoſt figure of the tird 
rank) make 5, which being added to 8 and 9 ( the 
other figures of the ſame rank) the ſum of them 
is 22, Wherefore writing down 2 ( being the ex- 
ceſs above the two tens) under the hne, in the third 
Tank, I carry 2 in mind (becauſe there were two 
tens in 22) to the fourth rank, and ſay 2 and 9g 
make 11, which added to 4 makes 15, this 15 be- 
cauſe it is the ſum of the laſt rank I write totally 
down under the line, on the left hand of the Fi- 
gares before ſubſcribed ; fo the ſum of the three 
Numbers given is found to be 15209, as in the 
Example. 

RI VII. When numbers given to be 
"nowa> dd Num added , do expreſs things of di- 
rs of drvers De- DA ; 
arp Hoe arg vers Denominations ; firſt write 

them down orderly ( according to 
the Examples in Chap. 2. ) then after a line is 
drawn under them all, begin to add the nab 
0 


Chap. III. of whole Numbers. 'I9 
bf the leaſt Denomination , and if the ſum of them 
amounts to one Integer , or many Integers of the 
next greater Denomination , with ſome exceſs of 
the leſs Denomination, write down that exceſs, or 
a Cypher when there is no exceſs, under the line, 
ſo as it may ſtand under the leaſt Denomination, 
and keep the ſaid Integer or Integers in mind, to be 
added to thoſe of the next greater Denomination, 
on the left hand ; But when the ſum of the num- 
bers of the leaſt Denomination artounts not to 
one Integer of the next greater Denomination, ſet 
down the ſum it ſelf under the line; then add the 
Integer or Integers kept in mind (when any hap- 
pens) to the numbers of the next greater Denomi- 
nation on the lefs hand, and proceed to add 
them, as alſo thoſe of every greater Denomination, 
in like manner as above is directed, until you 
come to the numbers of the greateſt (or higheſt) 
Denomination, which are to be added according to 
the foregoing Rules Y. and 7/7. of this Chapter. 
So theſe ſeveral fums 24 L— 13 5.—5 d. —3 f. 
Alſo 121.—o0 5s.—84. and 51. 18 s. 2 f. 
being propounced to be added , their total ſum is 
421. 12 5, 2 d. 1 f, For having 
written them down orderly according to the ſe- 
cond Rule of the Second Chapter, and drawn a 
line underneath 4 I begia with the Farthings firſt, 
and ſay, two Farthings and 

three Farthings make five 7. F, &--- & 
Farthings, that, is, one Peny 24-—13—05——3 
with a Farthing over and 12-— 00-—08——9 
above ; were ſetting 05 — 18 —00——2 
down 1 under the deno- _ — 
mination of Farthings ,. I 42— 12—02——1 
Carry 
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carry one Peny to the denomination of Pence, 
then I ſay 1, 8, and five Pence make 14 Pence, 
which contain one ſhilling and two Pence, where- 
fore writing two under the denomination of Pence, 
E likewiſe carry 1 ſhilling to the denomination of 
ſhillings : Then adding the faid 1 ſhilling unto 18 


ſhillings and 13 ſhillings, the ſum will be found 1 


pound and 12 ſhillings , wherefore ſetting down 
12 under the denomination of ſhillings, I carry 1 
pound in mind unto the denomination of pounds 
faying, 1 pound in mind, together with 5, 2, and 
4 pounds which ſtand in the firſt Rank of pounds, 
make 12 pounds, wherefore ( according to the 
ſixth Rule of this Chapter) I write 2, the exceſs 
above 10, underneath the faid firſt rank of pounds, 
and carry 1 in mind for the ſaid 10 to the ſecond 
Rank of pounds, then ſaying in like manner , 1 in 
mind , together with 1 and 2 which ſtand in the 
fecond Rank of pounds make 4, which I write un- 
derneath the line, that done, I find the total of the 
three ſums propounded to be 42 /.--12 s.--and--1 f. 
In like manner 3 lb.--o5 oz.--19p. w. 15 gr. Alſo 
2 1b,— 0 04.— 3 p. w.— 7gr. Alſo olb.— 10 0z. 
— 6p.w. Anrdolb.-— 9g ot,— op.w.—17 gr. 
being given to be added together, their ſum will 


be found 7 lb. 1 0%, ——-9 p. W. 15 or. and 
the work will ſtand thus. 

lb. OZ. ALO ore 

@3- o5 I9 —— 15 

O2 OO— O03 O07 

OO 10 O6 OO 

OO O9 OO 17 

07 ——0OF—— 09g 15 | 

Note, 
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Chap. HI. Additin 2T 
Note, In adding together the Numbers in the 
laſt Example, it muſt be remembred that 24 grains 
make one Peny . weight z 20 Peny weight, one 
ounce; and 12 ounces one pound Troy (as before 
declared in the third Rule of the ſecond Chapter ;) 
And then you are to proceed according to Rule VII. 
of this Chap. | ; 
More Examples of Rule VII. are theſe following, 
which preſuppoſe the Learner to be well exercigd in 
the Tables of Chap. 2. that he may readily know, 
what Integers are-to be carried from eyery leſſer 
Denominarion tothe next greater. Pl 


Addition of Engliſh Money. 
tb. Oo « 1% &% i 


230 -17——lo0-—1 | 0 13 o5 
175 Hama nana Py 2G 17—08 
O52 05-——-06——0 | © OO——-10 
009 OO OB—1 | O———-1O 03 
506 13 OO——2 uRTR A -O0 
974 IO OO——3 | 2——-17- OS 


Addition of Troy Weight. POTN A 
tb. 0. "200 © ore on. I gre 
23———07 16 13 | $36——13-—16- 
17 lo 15-——07 | 208 If ———is 

225——06——19——20 | 063——10——05 
49=—11——07——12 | 099——00——12 


MC ——————_wd oe eat Gm 


417—00——19——04 [-907——15——Ip - 
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Addition of Averdupois Weight. 


Addition 


CE. q- tb, * Ib. OZ, dr, 
235- 3 13 I  rn———ap 
$70or-=1 17 | 0F———10 14 
 G2B———2- —I5 | 12 — 0O———06 
412——q—— 10 06——09 —O5 
TTY ER w : 

185 2—-3———27 |, Sperm pn armprn——n— OY 


Addition of Meaſures of Length. 


yards. q. nails. Ells. 9. 7. 
26 —3 2 I 5- 3 2 
] 3 — 3 _—_ , * I -3 
I2 Oo I O09 =O -1 
29 I "He 0 > -2 -1 
81 2 3 | 53 -3 -3 


S 


Addition of Superficial Meaſures of Land. 
Acres. Roods, Per. A. R,; P. 
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CH AP. IV. 
. Subttaltion of whole Numbers, 


I. C Ubtrattion isthat'by which onemumber is ta- 
| ken out of atiother/,' to the and that the re- 

mainder, or difference, between thie two nuthbers gi- 
ven may be known; OH LT, 
. 11. Fhe number out:of which 4 Sabreacion is to 
e made, muſt be greater,or atJealkt, 4 '!; 7 
qual withthe othes: * As you may Sub-! him kong - 
tratt,4347 or 9478 ohtiof 9478,f0 can”? germination. 
. you not ſubtra&t-94/78'out of 4347; 31 (of 

TT. In Subtraction [rank the 'two'-given num- 
bers one /under the'' other as in Addition , ' with 
this caution, thag the mimber- placed" uppermoſt 
may exceed, 'or 'at leaſt be equal 'unto the 0- 
ther : So: if the number-4345- be- given to be:ſub- 

tracted: from-9478, 1 order them as in the Mar- 
 geat : then proceeding to the ſabtraftion, I ſay 
7 taken out of 8, there remains ofie, 
which I place in-the ſame'rank under - - 9478 
the line. In like manner 4 being taken' '' 4347 
out of 7,” the remainder is*3 4/ witch? ' 5135 
likewiſe'I ſet under the line” in! the '* © 
next rank ; again taking 3 from 4, the'remainder 
is 1, which 1 fikewife place under the third rank; 
laſtly, ſaubtraRing- 4 from 9,/ there'wilh remain, 
which .I ſubſcribe under the fourth! rank ;; ſo. the 
whole operation being finiſhed, I find; that if 4347 
be taken out of 9478, the remainder is $131, or 
(which is the fame) the difference batween the 
numbers 9473 and '45457 is $ 131, LEN 

; 2 Q 
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In like manner if 106 be ſubtrafted from 2856 the 
remainder will. be found 2750; for 
2856 after thenumbers are orderly ranked, I 
106 .*  beginat the place of Units, and fay 
6 from 6, there remains nothing ;z 
2750 '  - Wherefore I ſubſcribe o. then proceed- 
ing to the ſecond rank I fay, if o (or no- 
thing) be taken from 5, there will remain 5 which 
I alſo ſubſcribe under the line; again 1 from 8,there 
remains 7 laſtly o from 2 , there remains 2, 'See 
_ the work in the Margent- | 
IV. Whea any of the figures of the number wn 
to be ſubtrafted is greater than the upper figure 
out of which it is to be ſubtrated,you muſt borrow 
10 of the next.rank towards the ft hand, and add 
the ſaid 10 to the ſaid u ure, then from the 
ſum of ſuch Addition ſubtract the lower figure, 
and ſet down the remainder:: In this caſe the figure 
of the next rank which is to be ſubtrafted , muſt 
be eſteemed an unite greater than it is-; wherefore, 
keeping, one in your mind add it to the next figure 
of the number given to be ſubtratted , and dedu&- 
ing alb out of the figure above it, proceed in like 
ſort til) you have finil Fed the whole operation, Ex- 


ample , let it be required to ſubtract 374 out of || | 


8023. Having ranked them as before, I ſay four 


out of 3, that cannot be, wherefore borrowing ten #7 
of the next rank , and adding the ſame to the faid 


3, I ſay 4 out of 13, there remains 9 ;z then wri- 
ting 9 under the line , and carrying 1 in-my mind, 
I ſay 1 and 7 make 8, 8 out of 2 that can- 


$023. not be, but 8 out of 12 (12, becauſe io be- | 


._374 ing borrowed, and added to 2, makes 12) 


\ 


7649- there remains 4, which-ſubſcribe anderithe ; 
; | ine | 
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line; / again/1 in my mind being added to 3 makes 
43 _ nothing, that men be,. but 4 out of 16 
there-remains 6, which I likewiſe ſubſcribe under 
the line; laſtly 1 in my mind being taken out of 
$ there remains 7. - Thus you ſee that the xemain- 
der after 374 is ſubtrated from 8023 is 7649. 
Note diligently, that as often as 10 is borrowed, 1 


muſt be | kept in mind to be added tothe figure 


ſtanding in the next place of the lower number, 
and the ſum of ſuch Addition muſt be ſubtracted 
from the upper place; but if it happen that there 
is no figure in the next place of the-lower num- 
ber, then the 1 in mind muſt. be ſubtracted from 
the upperplace , (as in-the laſt rank of the: laſt Ex- 
deed nyt Another Example. Let' it. be.required to 
ſubtract 92 from 62801. Having placed the grea- 
ter number uppermoſt, and the leſſer orderly un- 
derneath, I begin at the place; of units, - 
and fay, 2 from 1 I cannot take, but 6280x 

borrowing '1a, and adding it to the... + + 92 

ſaid 1, I fay 2 from 11, there re- 
mains. 9, which I ſubſcribe under the 62709 

line ;. then I proceed and ſay, 1 inmind .-* 

with 9. makes 10, 10. out of o I cannot take, - but: 


 & © borrowing 10 1 fay 10, out of 10 and;there re- 


mains 0, wherefore I ſubſcribe o under the line; a- 
gain,:1 in mind out of-$, there remains 7 ;:ther 
becauſe there are no: more Figures in the lower 
nymber, I fay o out of 2 there zgemains 2; \laſtly, o: 
out of 6 there remains 6 3. therefore] conclude that 
62801 exceeds 92 by 62709. \- bi} 286 £1 

V. If the numbers propounded ; Subtraffion of mens: 
have. divers denominations, place #5 of 4rvers deng: 
them as. before, and beginning with 4% 


, 


\-of 
[ Pu 
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the leaſt Menomiination' firft!, ſubtratt the' lower 
number fromthe upper when'it may be' ſabrtatted, 
and place the 'remainderiunderneath ; bit Fithap- 
pen That the Jower number cannot be /riken' out of 
the upper; \you'tuſt borrow'bn integer of the next 
greater: Uehbmindtion owthe left hand ; which in- 
reger, afrer-itiis converted into the ſame deniomi- 
nation with the faid upper number , muſt be added 
to it : then'from theſatofTuch Addition, you are 
to ſabtrat the 1ower'number, and write down the 
remkinder3 keeping 1 (that is the integer borrow- 
ed )i in yortirmind; to b2 added'ro the next place of 
the ruimber: given to be TubtraCted , as before : ſo 
gol, —143i--10d, —3f being ſubtracted from 
124/,—tIsj=6-5d, --—tFf, the retnainder is 330. 
— 16,484.42 f. For beginning with the far- 
Tr 3: things, I fay, 3 farthifngs out of 

E. s, £4, f. 1 farthing I cannottake,where- 
124—Lt—07—1 fore borrowing ' 1 peny- ( that: 
90-—14—0=—3' I at Integer of the next grea- 
33= 16:— 68-2 ter deno! nation ) and having 

-— 2 4 © Converted this 'peny into four 
farthings, I'.add them'to the afor {21d 1: far- 
thirg , fo the: ſim js five farthings, ot of which 
ſubtratting 3 farthings, there remains 2 fatthings, 
which I place underneath 'the denomination of 
farthings ; then-1 proceed to 'the next denominati- 
on, 8nd 'Ihy; 1'peby which I borrowed and 104. 
make 114. this tid. But '6f 54, T cannortake, where, 
fore bortowing-1 ſhilling:ot 124. and addifig 124. 
to the ſaid 74d. the ſancis 19d frei which I 
ſabrract the-ſBi8 1 tu. ' fo there remains BY which 1 
fibſcribe under the Jenotiination of pence'; 'again 
I ſhilling which 1 bbrrowed. being added” to 145. 
f. 1. makes 
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makes 15's, which I cannot ſubtrat out of. 11 5* 
and therefore T borrow 1 pound or 20 s. which be” 
ing added to'the faid 11 s. makes 31 s. from which 
ſubtraQting 15 5. there femains 16 5, which I ſub- 
ſcribe nnder the denomination of ſhillings ; then 
carrying 1 pound which I borrowed to the lower 
place of pounds , 1 ſay 1 in mind with o- makes +; 
which taken ont 'of 4, there remains 3; again 9 out 
of 2, 1 cannot take, but 9 out of 12 (10 being bor. 
rowed and 'added to the faid 2 , according to the 
fourth Rule of this Chapter) and there remains 3, 
Laſtly, 1 (for the 10 that was borrowed,) being ta- 
ken out of 1, there remains fiothing ; and ſo at1aſt 


. * I find, that if A, being indebted to B. in 124/.—11 5, 


———74.—— 1 f.hath paid in part thereof gol. —1x . 
194,—3 f. there remains yet undiſcharged 331. 
—— 16s. —84.— 2f. 

VT. When many numbers are given Subtraton + 
to be ſubtracted from a number pro- 79 Ywnber 
pounded , you muſt firſt add thoſe 7%" monter. 
numbers together , according to the rules of the 
third Chaprer,and then the ſum found is to be fabtra- 
&ed from the number firſt propounded; Examyle, A 
being indebted unto B. in. 3240 1. paid thereofat one 
time 700]. at a ſecond payment 1236 /. and ata third 
305l. the-queſtion is how much of ' 
the debr remained undiſcharged ?. l 
Firft, 1 ad4-together the ſeveral 3242_Tht Debr. 
ſums paid; and find the total tobe 700/ 
_ 22411, this1fabtra& from-3240 /. 12365 Payments 
ſo there rernains 9991. uhdiſthar- 305... + 
"hy u ſee by the operation 2241 Total ,paid 

e Margent. - 999 reſt unpaid 


C 4 Another 
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f. S. ...d. Another Exanple of 
The Debt 500—00—— 00. like nature. A. being 
————— indebted toB.in 5ool. 


'£349—12 06 paid in, part thereof 
pamenr? 13—18——03 at one payment 340 /. 
17—16 10 12 $.— 06 4, at 
R— a ſecond payment 13/. 
Paid in all 372—07 O07 —18s,——34d. at a 
Reſt unpaid 1279—12 o5 | third 17/7. 16 F. 
——10 4d. the queſtion is, how much was in arrear ? 
Here if the operation be proſecuted as before, it 
will appear that there was 127 {.— 125s.—05 4. 
unpaid : ſee the work in the Margent. | 
VII. Addition is proved by Sub- 
The Proof of traction , and Subtraftion by Addl- 
Addition and tion, For having added divers num- 
Subtration. hers together, if you ſubtra&t one 
of them out of the ſum, the remain- 
der muſt be equal to all the reſt, as yon may 
obſerve by the Example following, viz. ſuppoſing 
theſe 4 numbers are given to be 
added viz. 236, 452, 29, 217. and 
452 934 that their ſum is found to be 934 
ab-4 ( by the Rules of the third Chap- 
ter )) it is required to. prove whe- 
ther the ſaid ſum be true or not ; 
to "om this PAP. line 
under the uppermoſt number 236, 
7 to Bvarate is from the; reſt, and 
eek the ſum of all the numbers given , except 
that uppermoſt, which ſum I find to be 698. Then 
I ſybtract the ſaid uppermoſt number 236 from 
934 ( the total ſum of all the numbers {| 
found) and becauſe the remainder 698is the _ 
0 wit 


236 


' «3 
- 
# 
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29 
with the ſum of all the numbers excluding the upper. 
moſt, I conclude that the ſum of all the me. 
firſt found was truly computed. 

In like manner is Subtraction proved by Addi- 
tion, for if you add the remainder, and the num- 
ber given to be fbtracted together , the ſum 


muſt be equal to the =... 
number eut of which Example 1. | Example 2. 
the Subtraction is & ** 


made, ſo if 4347 Ot of 9478 | 24—13-—07 
be ſubtracted from ſ##tr- - 4347 | 19—15-—08 
9478 the remain- Ref 5131 | 04—17—11 
der is 5131, for Proof 9478 | 24 13—07 
if 5131 be added to | 
4347, the ſum is 9478, which is the ſame with 
the number out of which the Subtraftion was 
made. Again, if a Servant receive 24 /. 13 #. 
74. and lay out or disburſe 19 l.——--15 s.; 
—————-08 d. there muſt remain in his hands——4.1. 
17 5 11d, forthis being added to 19 L. 
—155,————08d, which was the Money he 
expended, the ſum will be equal to 24 [.-— 
I3 5. 074. (being the Money wherewith he 
was firſt charged.) 
More Examples of Subtraction are theſe - that 
follow. | 


Subtrattion of Engliſh Money, 
l; $2: fo 6 5. d, f- 
Rec. 3090—10—07—1 | 24— 00— 00-——0 
paid 0099—14—08—3 | O0F—17—l——3 
reſk 2990—15—10—2 
E Sn 18—02—00——1 
proof 3090—10—07—1 | 24—00-—00——0 


Sub- 


30 Subtrattion 
Subtrattion of Troy. weight. 
lh, oz, pw. gr. 0% lv. gr. 


Bonrht 352—10—13—15 | 205 13———19 
Sold O19—11416—18 | 118——16——-20 
Reft 332 —10—16—21 * 16- 23 
pes ries | TT ARES ; ——_ 
Proof 352—10—13—15 | 205 -13 19 
Subtraftion of Averdupois Weight. 
G.: ps Eb: oz. a. 
Bought 256 2—23 | 25 I3——12 
Sold O79 3——26 | 00———14- -13 
Ref 176 2. a=—25 1 24-——14 15 
Proof 256 oro} 25—— 1 3———12 


Subtraftion of Superficial Meaſures of Land. 


| Acres,Roods,Perches, A. R. P. 
Bonoht 780 2 35 | 2040——1-——20 
a OY0——3——36 | glg———3——-30 


Reft 689g 2 39 | 1120 I -30 
mmm dds Bs } PRIVY" NR | Ate ade. pa — 
Proof ' 780- 2 35 | 2040 I-- 20 


Queſtions to exerciſe Addition and Subtraition. ; 
--2a.1. Two perfons, A.and B.owe ſeveral debts,the 
leffer debt being tharof A.is 30457. the differenck of 
their debts is r047, - what is the debt 'of B ? e Loſi. 
3t49l. * | Oueſt, 
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ft. 2. Two perſons A. and B. are of ſeveral 
ages, the age of the elder, being that of A. is 70, 
tne differences of their ages is 19, what is theage 
of BY Anſwer, Fr. 1445 

"'Oneft. 3. What number is that which being. ad- 
del ro 168 maketh'the ſum to be 20 Fe Anf. 37: 

Oeft. 4. The ſum of two nuthbers is 517, the 
teſſer 1s 40, what is'rhe gteater ? Apſe 477. | 

Que 5. A certain perſon born in the year. of 
our Lord 1616, deſired to know his age in the year 
1676, : what was his age ? Anſ. 60, 
zeſt. '6. The prearer. of two 'numbers is 130, 
their difference is 49, what is the leſſer number ? 
Anſw. 81. | 
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CHAP. V. 


Multiplication of whole Numbers. 


I. \ Aultiplication teatheth how by two ntum- 
bers given-to fifd a third, which ſhall con- 
tain.cither of the numbers given ſo many times as 
the other contains 1 or unitie. | 
FI.. Of the two numbers given in Multiplication 
ons (which you will) Ts called the Mattiplicand, an 
= —_ the Multiplicator, (or botharecailed Fa- 
tors. ) 

#7. The number ſought, or ariſing by the mul- 
_ tiplication of the twonumbers given, is cali:d the 
product, the Fat, or the Rectangle : iv 1{4 5 be 

given 
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given to be multiplied by 3, or 3 by 5 , the product 
is 15, that is 3 times 5,0r 5 times 3 makes 15: and 
here 5 may be called the Multiplicand,and 3 the Mul- 
tiplicator, or 3 may be called the Multiplicand, and - 
| 5he Mulriplicator ;-and as 3 (ane of the two.num- 
given) containeth 1 or unity thrice, ſo 15 the 
product containeth 5 (the other given number) 
thrice ; likewiſe as. 5 (one of the given numbers) 
contains unity 5 times, ſo 15 (the product) contains 
3 (the other giyen number) five-times. | 
IT. Multiplication is either Ange or compound. 
- ole Malaiolz Y. Single Multiplication is , when 
_ Pt- the Multiplicand and Myltiplicator 
conſiſt each of them of one only figure, 
as in the laſt Example ; In like manner if you multi- 
ply 9 by 5, the product is 45, this is likewiſe ſingle 
multiplication : now the ſeveral varieties of ſingle 
multiplication are well expreſft in the Table follow- 
ing, uſually called Pythagoras bis Table. 
The Table.of Multiplication. 


[3/4] $5] 61 7] 8]9 | 
6\ 8] 1o-| 12 | 14-| 16 |] 18 


2 
4 

6 | -9 | 12] 15. |.18-] 21 | 244 \ 
8 | 12 | 16-| 20/|-24 |.28 | 32 {£ 


4 | 
5 a0 | 15 |'20 | 25 |'30 | 35 | 40 45 I. 
6 | 12 | 18 | 24 | 30 | 36 [| 42 | 48 | 54 
7.114 | 21} 28 | 35 | 42 | 49 | $163 
8] 16 | 24 | 32 P40 | 48 | 56 | 64| 72 
9|18|27136 | 45 | 54|63|72 [81 


AD — 


. The uſe of the Table is this, having one figure 
| given 
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iven to be multiplied by another to know the pro- 
Tut of them , find the multiplicand in the rop of 
the Table, and the multiplicator in the firſt Co- 
lumn thereof towards the left hand ; this done, 
inthe angle of poſition juſt againſt thoſe two fi- 
gures you ſhall find the product. So 9 being given 
to be multiplied by 5, I find 9 in the top of the ta- 
ble, ' and 5 in the firſtcolumn towards the left hand, 
then carrying my eye from 5 in a right line equi- 
diſtant to-the- upper ſide or top line of the Table, 
until/I come to that ſquare which is direCtly under 
9, I find 45, which is the ProduCt required. The 
particular varieties of this Table ought to'be learn- 
ed by heart, (that is,'a man muſt be able to give the 
Produtt of any ſingle multiplication, without the 
leaſt pauſe or ſtay) before he can readily work 
compound multiplication , as will further appear 
hereafter. 

V1. Compound multiplication is : when the mul- 
tiplicator and multiplicand either one FR 
or both conſiſt of more figures than Coors 2 
one, 

VII. In compound Multiplication, when the num- 
bers given do end with fignificant figures, place 
them as in Addition and Subtraction, So 134 be- 
ing given to be multiplied by 2, place them 
thus : then proceeding to the multiplication 734 
ſay thus : two times 4 is 8, which writeun- © 
der the line in the rank of your multiplying SO 
ardoerstuny . £2. © .268 

gure.again,ſay two times 3 is 6,which like- | 
wiſe write under the line inthe next rank; Laſtly, 
two times 1 is 2,which being likewiſe written down 
under the line in the next rank, the Product is diſeo- 
vered to be 268, andthe work will ſtand as inthe 
Margent, When 


34 Multiplication Boak L 
TH. When. the: Multiplicator conſiſts of, mare 
figures than'one, as many figures as it hath ſama- 
ny ſeveral products muſt be ſubſcribed under -the 
line, which at. laſt being added into one ſum, gives 
you the total product of all. Sa. 1232 being-given 


1032 
23 
3696 
2464 
28336 
1321 
123 
3963 
2642 
L321 
162483 


to. be multiplyed by | 23, the operation 
thereof. will ſtand thus, for 1232, being 
multiplied by 3, . ( according. to the 
laſt rule) the product is 3696... Again, 
1232 being multiplied by 2, the. pro- 
duct is, 2464, which ſeveral products, 
after they are placed .in their dye or- 
der, ( that is, the firſt figure ariſing in 
each product under his reſpective mul- 
tiplying figure) and added together , 
produce 28336, the ag required : 
In like manner 1321 being giyen, to. be 
multiplied by _ 123, the product is 
162483 , and the operation will ftand 


as you ſee in the Margent. 

- 1X. When the produdt of any of the particular 
figures exceeds ten, place the exceſs under the line as 
before, and for every ten that it fo exceeds, keep 
oue in mind tro be added to the next Rank. 


3034 
18504 
9252 

I 11024 


Example , 3084 being given. to- be 
multiplied. by 36, the work will ſtand 
thusz for 6 times 4 being 24, 1 write 
4 under the line, and reſerve 2: in, mind 
for the two tens ; then I ſay 6, times $ 
is. 43, unto which if | add 2 kept in 
mind , the whole is 50, wherefore ſub- 


ſcribing © in the next rank under the line (o- be- 
Cauſe there is. no exceſs of 5o above 5 tens) I' re- 
ſerve 5 in mind for the 5 tens; again, I fay 6 times 
nothing 
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nothing is nothing, to which adding 5 that I ke 
in.mind, the ,whole will be but 5, which 1 likewi 
ſubſcriþe under” the line in the, next rank; again 6 - 
times 3 is 13, which (in regard 3 is the laſt figure 
of the multiplicand), I write wholly down ; ſo thac 
the particular product ariſing from the multiply- 
ing figure 6 is 18504 : in like manner proceeding 
with the multiplying figure 3, the particular pro- 
duct ariſing will be 9252. Laſtly., theſe ſeveral 
produtts being placed in due order, and added to- 
gether (after the manner of the 8th Rule of this 
Chapter) will give' 111024, which is the total 
product arifing from the multiplica- 


tion of 3084 by 36, andthe operation 5073 
will ſtand as in the Margent. After the 256 
ſame manner if 5073 be given to be 30438 


multiplied by 256, the produtt will be 25365 
found to be 1298688, and the operati- 10146 
on will ſtand as you ſee in theexample. 775688 
X. When the two numbers given | 
to be multiplied , do one or both of them end; 
with a Cypher or Cyphers towards the right hand, 
multiply the ſignificant figures in both numbers, one 
by the other , neglecting ſauch-Cyphers , and when 
the multiplication of the ſignificant figures is fini- 
ſhed, annex on the right hand of the number pre- 
duced by the multiplication ; the Cy- a__ 
her or Cyphers. with which one or d wa 
both of the numbers firſt given did end, —— ANA 
ſo will the whole give you the true ©:33 
rodu& demanded :  Example,. 43 190 mm 
cing given: to be multiplied. by 646500000 
5000 the produtt will be found 646508000 
or omitting the Cyphers which; ſtand 
in 
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in the Jaſt places towards the right hand as well in 
the multiplicand as the multiplicator, IT multiply the 
fignificant figures 431, by the figures 15 (according 
to former Tules,) ſo there will ariſe 6465, to which 
annexing on the right handall the Cyphers before 0- 
mitted, the true product will be 646 500000 : more 
Examples hereof are theſe following. 


43125 5108000 
1500 125 
215625 25540 
43125 10216 
—_ 5108 
64687500 — 
638500000 


X1. When in the multiplicator Cyphers are 
included between ſignificant figures , multiply by 
the ſaid ſignificant figures, negleting ſuch Cyphers 
or Cypher, but obſerve diligently to ſet the particu- 
lar produdts of the ſignificant figures in their due pla- 
ccs, according to the 8th Rule of this pn o if 

56324 be given to be multiplied by 

$5324 20006, I firſt multiply the whole 

| 20006 multiplicand 56324 by 6, and place 
—— theprodut orderly underneath the 
dh 4p line, then paſſing over the three Cy- 
PE phers, | many 56324 by 2 and 
11263817944 Place 8 (which is the firſt excels of 
this particular product) directly un- 

der the multiplying figure 2, and the reſt in 
their order , fo at Kat the true produc will be 


found 1126817944, and the work will ſtand as 
you ſee in the Example, | 


More 
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More”. Examples hereof are-theſe that follow. 


| 23765 
3094 I0ZO2 _ 
104 47530 
12376 71295 
3094 23765 
32 1976 244827030 


Note, That one of the priacipal cations to be 
obſerved in Multiplication, is the due placing of 
the particular Products ariſing by each multply.- 
ing figure : and that may be performed either by ta- 
king care tO the firſt figure or C which 
arileth in each Produdt under the reſpective multi- 
plying figure ; or at leaſt the firſt place ariſin 
in theſecond Product muſt ſtand under the ſeco 
place of. the firſt Product, and the firſt place of th 
third particular Product under the third place 0 
the firſt, &c. | 
| X1I. When a number is given to be multiplied 
by a number that conſiſts of i (or an my in the 
firſt place towards the Jeft hand, and a Cypher or 
Cyphers on the right hand of ſuch unix (ſuch are 
10, 100, 1000, 10000, &c. the multiplication is per- 
formed by annexing the Cypher or Cyphers of the 
multiplicator at the end (to wit on the right hand) 
of the multiplicand; ſo if 326 be given to be mul- 
tiplied by 10, the Product is 3260 , if by 100, the 
Produdt is 32600; if by 1000, the Produtt is 
$26000 z in like manner if 70 be multiplicd by. 16, 
the Produdt is 1700 ; if by 100, 17000, &c. 

XII. When more numbers than ; Cone? qual 
two are given to be. multiplied one by a 
the other, tliat kind of a 
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is called Cont:nual, and isthus'performed; Yis. firſt 


multiply any two of the numbers given one by the 
other, .then multiply the product by another-of the 
numbers given, and this product by the fourth num- 
ber given (if there beſo many) and in that order 
till every one of the given -num- 

18 bers hath bcen made a Multiplica- 
tor, ſo the laſt product is the true 


4 
je OE FG roductrequired. Example, If 4, 
Li Frags b 's, and 22 were given tobe mwul- 
TT tiplied. continually, firſt :18-multi- 
144 | plied by 4 produceth 72, which 
144 multiplied by 22 (che third num- 
1584 Prod. 2. ber) produceth 1584; the laſt pro- 


| duct or number required, fee: the 
work in the Margent. The'proof of Multiplication 
bk by Diviſion as will appear by the next Chapter. 


—— 3 
"6 - T ——{ 
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CHAP. VL 
Diviſion by whols| Numbers; ©. 


1. Tviſion is that by which we diſcover, how 

' often one number is contained in-another, 
or (which is the ſame) it ſheweth how to divide a 
—_ — into' as 'many equal parts as 


-you' plealſe | . 
£ in In Diviſion-there are always three remarkable 
numbers which art commonty called by thefe/nimes, 
the Dividend, the Drv#3ſor, and the Ouotient.\\\'7. 
111, The Dividend is tlie nunibef given to-be dl- 
vided iato equal parts 7 7 HED oo 
x | IV, The 
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voi bs Is < egy 7 the! the Dj- 
| LES the Be =; that the.hw 

V1 


. equal. 
eguzl, porey A Wok bu ſide At _ By 
» Diwds PERS 3-696 Als 6 and, 


== gbhs 


+ If 155+ 


end 
TDs Op Is hy Humber = figh ths 
vita, ih ſheyerh .qne of th cel Arts requi- 
red* DING be vided by 5,, or 10- 


"£95 equa FLOy the, numbe a -Atiſing, oF. one of 


the e 7B: be 3 , for 5.1s ms; el three 
Crs IR "And here, 1 ih \is the: Pur {, 5, the 
ny \Qrorte 


w' pra being t = "i 


ſon in, Arjchmetick, mult, be heedfully; top Jon. y. 4 
Fo y. the, LEAR: for. whole” Smete figure 


ſhalh; vey, RE 2 Repay te make the 


Wa 

with: Fr rſt, w Wi ne e when. 

jo I9410T,con Es only; for _— 
0 re ooh 


8,97 192 pounds 


;Let, it ired t 
to Roe Paxts. of {hares; here 192 is. the Dju- 


8 1s the Dizu/c For and the Q2ec;eve. or one of the 


(1 Or [ied ;d 
þ.ead..of t e 


crving for the 


pr | = : [41- 
7A kick "6-1 figure 
than the Diviſor, 


ia the 6 Ride, 192 being the Dividend, and 
8 the Drwiſor, I ſubſcribe a point under 9, not un- 
der 1, becauſcir is leſs than the D5viſor. This dotie 
the Dividual, or number whereof the queſtion muſt 
be asked, is 19. 

PI11. "Having thus prepared the numbers, ask 
how often the Dzvs/or & contained in the Dividual, 
and write the number which anſwers the ba 
in the z then multiply the Dzviſer by tlie 
number in the Quotient , and __ tbe tlie 
& md the Dividual. » having 
wna line under the act, Proecy "It from 
the Dividual, and ſu the remainder orderly 

_ underneath the line. So demanding how 

$) 192 (2 many times the Diviſor $i$ formd in the 
16 Dov5dual. 19, the anſwer is two times, 
gran” a ths I Teen: By in the Quotrenzthen 
y 2(the num- 


 Divijion "Book. | 


2” Ry _— 
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is oper in the Dividual __ peat 
wherefore I write 4 in the 
the Div;ſor $ by four (the | 
watient) the produtt is 32, which I 
ſcribe under the Diwidaal 32, and _ , 819224 


' lingis drawn underneath, 1 ſubtract 16 


em 32 from the Ds: 32,& an "7" -- 
ing no remainder, I ſub ribe 0. under $2 2 
the line, ſo the whole'work being finiſhr, 
the Quotient is found to be LP the ope- | 
ration ſtands as you ſee in the E BM 
fore I conclude if 192 pounds be equally divided a- 
bag. 8 perſons, the are of each perſon will be 24 

unds. 

4 ſecond Example. Let, it be required to divide 


936 pounds into g equal hey diſtinguiſh- 
2d ther Dioidyalhy a poin rnd; Apogee 
ny of is found in T dem | how ofren the Di- 


erths under the rode og, whlh 
aline being drawn under the prod on 

T fubreatt from the Devidaet 5. and th!%e being no 
remainder, I place a o underneath the line, as you 
ſee in the Example. 


» placing a point under 3 which 9)g36(10 
and thenext Ce of the Dividend 1 
ſawcs in thoner: place of after the re- 


mainder o for a new Dividyalthen acking ©? 


how 


##t, and no 
} Fo 


? pit 99 ih ve Ro obea 
- ar :” Wherefore 


9 yy (10 y- 
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A rf 49%, ; ſap, un 5 Quorie anfoir m 


new Dividual | take 
| hag When In the Diviſion the 
wy of Breding © "v By {iſts of a ſingle Figure 
e ele fure,” , the: xotient may be written 


conn, 


Chap.;VI. by.whole Numbers. 43 
dowqand Jl the operation performed in mind, with- 
our. wriging Jon ang part thereof ſo. 82506 being 
giver to-be halted or divided into two. equal parts, 
the wark will be thus, The Di- ,y g, vos auogg 
viſor is found in'8 four times; © ©7300 (#125 
in 2 08ce; in 5 twice;z.;and there, will remain 1, 
which. one, being ſuppoſed; toſtand before (to wit,on 
the left,hand of) the Cypher makes 10,then I fay 2 is 
found.in, 1p five timeszand laſt of allin 6 three times; 
ſo that; the true .Qugtient or one half gf the given 
number. 82506 is found.to be 41253; 


; In likermanner il $2596 be given to be divided 
by 3, 0T into 3 equal parts, the. | o-. | 
workqrill be thnsgthe Dipiſer 3 , 22 9395 (27503 
is found in 8 twice, and ghexe will remain 2, which 2 
being yppoſe -£0 ſtand before (to wit, on the left 
hand! of ) ;the; following., 2 makes 22, then I fay 
is found gn 22.7 times,an 15.5 timeg4n 0.00t at. all, 
ndlaſtly in 6 twice z; ſo that the true;Quorrent or one 
(ofthe 3.equal parts required is 27502. After the 
Jame-manner may divihon be WrOvgn DF; any ſin- 
gle Agure, without much .charge to the memary. 
.;{ Note, here the Learner may -aSk! ,, 4 nye;;| concerning 
what ſhall be. done with. the laſt. be gaopainder after 
remainder , if any happen, 'when.; #e. ruifion js eng- 
the:Divifon is finiſhed ?. For a full , 5-7 y 54pen- 
an{wer.rothis, I refer the Reader to the Note in the 
fifch Rule of the ſeventh Chaprer:z.yet; | ſhall here 
propound an example where rhe ſau. caſe happens, 
viz. Let! tt; be” required to divide 351,hy-8., .or 351 
ponds equally amongſt 8 perſons ;, now. If the opera- 
tion. be proſecuted according tqi'the- 
former rules, the, Quotzerr will be 7 
found tobe 43, and after me Dwiſion 8) 351 (43 
D 4 is 


- 


44 Divifion * _ Bookk, 
is finiſht, there will r:main 7, that is, cacti perſon 
muſt have 43 pounds, and there will be an*overplus 
of 57 pounds, which muſt be alfo divided" equally a- 
mong the 8 perſons, but that cannot be done till 
the 7 pounds be reduced into ſhillings, and then 
thoſe ſhillings moſt be divided by 8 to give eyery 
perſon bis due ſhare of the ſhilimgs' contained in 
the ſaid 7 ponnds ; again, if there yer remaia any 
{urpluſage of ſhillings , they muſt be reduced to. 
pence, which muſt alſo be divided by 8, to give 
every perſon his due ſhare of pence : ſ0th3t hen 
this queſtion is fully anſwered each 'perſohs ſhare 
will appear to be 43 1.—17 s.—6 4.. 'Byt how the 
before-mentioned Redwuftion is performed ,'\ Phe 
made manifeſt = =_ wept "_— _—_— ha) . 
hy | ; en the diviſor conſiſts 
jam Boug two,three, or how many places ſoever 
ehe firſt and ea- the operation is more difticok than the 
fff Hethd, © former, but depends vpon the 'fame 
grounds, and therefore the Learner being well 
vers*d in the ——— method of dividing by a 
ſingle _ will the more readily'underſtand theſe 
that follow,' which are two, whereof the firſt is the 
eaſier ,, but the later more expeditions , and that 
which indeed is principally to be aimed at : For an 
example of the former, let it be cy ne to'divide 
4112772 by 708, or (which is the ſame) to divide 
4112772 into 708 equal parts. 

Firſt, a Table is to be - 9 to ery at oe ſight 
any e Multiple or product of the Diviſor, it being ta- 
| ken twice, thrice, or any number of times under 
ten, ſo having firſt wtitten down the Dzviſor it 
ſelf 708, and drawn a line on the right hand there- 
of, 1 place 1 on the Tight hand of the line _— 

t LE agalnt 


T 
r 
4 
L 


Chap. VI. by whole Numbers. =: 
againſt the Diviſor 3 then un The Divi/er. 708 ſr 


detneath the D:vs/or 708 I ſub. [141 
ſcribe the double thereof, E 212 
which is 1416, and place the 283 
figure 2 directly againſt the 2 1 3540]$ 
ſaid double, to wit, on the 0- 'D | 424 
ther: ſide of the line. Again, & | 49547 
adding 1416 (to wit the dou- E 566 
 ble;to the Dzivi/or) to the Di- -637219 


viſor it ſelf 708,the ſum is 2124 | | 
for the triple of the D5v5/or,this triple I ſubſcribe un- 
ger the double'and place 3 on the other fide of the 
line righr againſt the triple; Again adding 2124. 
{ths triple of the Div#/or) ro the Divsſor 708, I find 
2832 for the quadruple of the 'Div5ſor, which 
| ſubſcribe under the triple, and proceeding 
”_ — at laſt the DESER finiſhe, which rea. 
dily ſhews the D5vsſor, -with the' diple,” triple, gice> 
wle, qui? , Jextuple, ſo » Offwple , and rion> 
dnp gp, Jang Fey gs» xe 


'Now for a proof. of the ſaid Table, adding the 
ſt oumbes thereof, to wit, 6372 (which was | 
to be-nine times the. Divsſor) to the Diviſor 708; 1 
find the ſum to be 5080, which (by the 12th :Rule 


of the fifch Chap.) is evident ten times the Diviſarz 


wherefore I conclude that the Table is In re- 
ES 


_ gard that the laſt number thereof is deri 


the ſuperiour numbers. uw: 

The Table of Multiples or Produdts of the Divs- 
for being thus prepared, write: down the dvidenl 
on the right hand of the D:vsſor z\ then diſtinguiſh 
by a point ſo many of the foremoſt places of the Ds- 
vidend towards the left hand as are either equal in 
value (being conſidered apart) to the Div: wy - 
| whic 


i. Dioifion * 
7x (5809. which... being;, greater 
CAS: > ; . Jet come neareſt; to. the 
- > 1 valygj;thereof , thys-1 
7. fubſ@ib&a poipt andes 
7 © -2,thereby ſerting apart 


41 124; being the) feweſt 

"5,7. 7— of,thesforemoſtplaces 

6372 -i/ which yy1ll contain itthe 
Ep 


TT : Diviſo,708, ſo 8.41.12 
| 4.<1 © -: the; drvidual (Qrinmm- 
beg whereof rhe, firſt queſtion-mult be azked3):then 
demagding how-oftan the Diz#ſor::708 is containgd 
It the dividuakd, rit, .the anſwer iwill be: fonnd.by 
the 74ble to be-five times, for- looking in the Tab 
_ find, the-dipidual exactly; but I ſee thats 6 
; mw the: yy rr thanitheiehws- 
ro 41s and; = Umes entnrens yg << 
«Write, . rip tt; Quorrepta\iand the; number; ty 
the. Table which Hands\2gainkky>-10- Wit 3546" 
ſubſcribe under t Army 4 uu; boyag 
drawn alige. naderveath, 1 flac; 3549 (whic 
ds fave. times:the) Devs/or) fromthe  d54:dud:4 114, 
and.fobfcribg the vemainderi 572 -ynderneathy the 
Jingi; that done,gi put; apointunder the nexc! place 
of \tb«.diiidend; towards thexighthand:," agg: he- 
canſe the .figure.n; ſtands in _ 1 tranſcribe 
7next. after the, remainder 5724::{o there is: 572/7;for 
a new dividual. Lat 1907 rut 27 
Then demanding how. often-the,Divyſor,n08 is 
\captained In the xfividual 5727,:vhe anſwer: will be 
found by the:\Table to be 8 rimes,,, for:looking- in 
the Table 1 findithaty times the; Dizyforiis 'the next 
greater, -bur'$ tines is the next leſſer than the.divs- 
dual, wherefare: I write 8 in the; Gponiemnrand 
ic r 


ns v4 - by whole Numbers. 


47 
Eno amber in Ange whith finds 3 apainſt. Ny to 
a. 5664 11 ſet tibe under, d ſubtractfrom'the 
Heng 5727, a cing the Fmt 63. nndernearh 
o $f 
pain, I para h point tinder thie ext 7 lace, of the 
dividend, whete 1 find the figure. 7, aid therefore 
cranſcribing 7 next aft«r the remainder's3, theyew 
d4vigual will 'he* 637, then demandivp, how- often 
the Diviſor 768 is” contain*d” in the dividual.” 637, 
and not finding it, once .contaird therein, I write 
o iti the "Ouotignh, Aid ſince 1b his caſe*that is, 
9 a, Cypher *anfwers the queſtion) the Ft 
i Ig far He icbobe, For ation, the 
her. ſtanding in the next plate of the Sel is 
to ending i fter the dividudl for a m_ Urs 
Aual, 10 writing 2 qo "after 957 the new Muir 
is 6372, wherefore : demanding :h x often the Di. 
viſor 70Fis contain'd Inn, 63 2h fic by o Table 
it is contain'd in it 9. tim oh refore l 
m- Havent TY and zh the num i ach 


Roos LES Bs bl; ts" wit, 63; 


\> 


traQipgc teÞm 
al thefe will 5 /-nw ©. Er do re” Icom 


if 4112772 be divided Þ 70Þ, or_into 70 ; 
tlates Its, tye true Roi br "68 nf th he , Equal 4.9 
"ks oof 5809... Diviſor.. 1 8811) © Le 


TRINEr it EY 3 376f2 20394 _ 
iN WEN gi CR adn 2 
hap 1s into : AQ | 15 ' (gg bt 
parts, 'the qus- 8 þ 9: 1504". 
ak ar "gr r one of 0 < 11. 1504: 
rhoſooqua parts will Sf 0 
198,and Ld able r 6 
tion will ſtand as you -S | | 
SL The 


ce. 
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preceding of Dzyifion by the he] 

of a Tabb of the iples fred the D Fc 
for, as it is moſt eakie,, ſo in ſome; Caſes aca, 
where the Dfviſax is great, and a " Olorient of many 

places.is required” as in calculating Tables of Inte- 

reſt, Aſtronomical Tables, and ſuch like) it excels all 

other ways He Diviſp viter, both in reſpect of certainty. 

80g EXPE! or common. practice it is Ke 
ce 


tedious, and an ee I ſhall proceed to the Choi 
"Ws method.; - 
Ih 


vow cos ts the lf nd al method 0 
Diviſion , _ he? Diviſor ak 
er chol- [ffs of many place; » which to ſuch 
| haye the Table of Multy ple 
Divifor -- conſiſts of cation beart will not be 
any cult z For example , let 563 « 
.. be a number given to be 
vided by 134» that i is, into 184 <qual parts, 'and the 
tient Or one of the equal parts is. required. 
icſt, Diſtinguiſh by A, int (as before) fo n 
of the foremoſt places of the dividend racy 
left, hand, as ate cither in value (when they 
re CQ *4 apart) to the Divi//ſor, or elſe which 
beipg greater , yet come neareſt. unto it, rhusI 
ſubſcrite a point under the figure 3, thereby ſct- 
ting apart 563," bono the feweſt of the foremoſt 
ces'which will contain the Diws- 
184) 56304 ( 2 fob 63 the re, or num- 
der whereof the ſt n muſt be asked. Ha- 
©d the numbers, I demand how of- 


and fince to anſwer this 


th of tryal, ” 
few or mocthy Frepel, " with hb ee yl 


i aver this euction and th ke 
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fore compare'the'tnmber of places in the dividuel 
with the vembee of plots fo the Divi, and 
when the number of places is the fame in both, let 
-tt Be asked how often the firſt or extreatn figure of 
the D:viſor towards the left hand is contained in 
the firſt "figure of the dividsal towards the ſame 
"hand ; ſo here demanding how often 1/is Eontain- 
ed in 5, the anſwer is 5 times, whence I [infer 
that the Divi/or 184 is not contained oftner than 5 
One in the dividaal563 (for 6 times 184 is manj- 

eftly greater than 563) ' but whether it becontain= 
ed 5 times in it or not, examination muſt be made 
either by multiplying (in ſome by-place) the Deos- 
for 184 by the Faid 5, and comparing the product 
with the d5vidual 563 ; or elſe thus, ſaying 5 times 
1 (towit the 1 In the Diviſor)'is contained in 5, to 
wit, the firſt weve of the dividual 563, 5 times, 
' bur then 8, the following figure of the D5vs/or, can- 
not be found 5 times in 6, the following iigure of 
the dividend, and conſequently the  Divsſor 184 is 
not contained 5 times In the d&vidua! 563 z where- 
fore | make another tryal to ſee whether it-may be 
contained 4 times in it or nor, ſaying 4 times T 15 4, 
which is found in 5, and there will remain'r; bur 


1 
” 


| it or notyfaying »-times 1s 3, which'is found in 5, 
every on ern | i 43 ic Jy 
2 


. 59 \s Divigen \,\ ag | 
{mary So Bs adchery ad 
3. Mes. @ Is 124; Thich ip like Wy q5ar "in Ar 


Cribs he 2 xemaining, being. 
fheg: in the dividus| makes: ppol ET ſee t 


the Divi/or1134 js contained. Soy AE 4 


593!» ,,yhexefore: 1. write, 3 EE 505, 7 
proceeding according, to the 8 ule of Corn 
784) $6304(3' 7a 1; calply.e + Diner Gor as 3 
$1 C& the figure p yea 
Sans | 5. ſo:the Soy Is: LINER 
nod 4 J Scibe SOIT A 3-7 
dual: 563 then haying, drawn. A TE 
{aid:Produt, I ſfubtradt it from Eee: ng 
{cribe the remainder. which. is. der the line... 


in,/ according to.the oh of this Ghamsd, 

1 no down.--o Which ſtands ;M; the pe Res -plage 

of the divedend, tothe remainder a1, fo 15; [FO 

For a:fiewdividual, then demanding how. fren the 
:Divsfor: 18g; is found ip the digua{ 119%; and; upt 

Figding-it--onte- gontained in it, L;write 0.4p. the 
_Quetient (whigh.is $0 be done as, offen as the, gue- 
Nion:33 anſwered -by noghing:3); naw- rs 4A 
- _ rfrom- $70; Mm Frpliogrin 


\; ſubtradtad), ' Lg > Fj e 
fs - wr Pane, 


wie di nin QjIex 

-tinal;3 bd. IE 
Wik;1 

"knomchone often 1H+ isfound inbiess buſobo k 


Chap.'VI. by whdle Nambers. Si 
the tryal, becaule the: drr:14al, confilts, of, one place 
rant cbr pen; pk u_  asked he 
often the frſt-igurc.of tho DitYfat onthe Jefs, baud 
is cantained inthe awo: wo ers of the,divi- 
dual xdwardsthe left hand, ge mand; how..of 
ten; 4 18 containg&/in414«.add-alrhough ir may. be 
hdad1 ntimes zi yet/I:neednevesubhegio the tryal ar 
bove:s times, therefore 1 make tryal with'g, fay* 
ing 9 times 1 is 9,7 Which js' fond jn j1-1, and there 
will remain 2 ; but then 9 times 8 which,is 72-cany 
not. i be _—_ La ( Fol wr 'the, 2 FUOHN- 
ing being ſuppoſedto: ftand. Þefore- 9 inthe ,drpi- 
duak makes 20 Auguſte Fmaketryal; with 8, $i 
ing 8: times ,4ids8, iwhich-a&ifgnad in 1:1 and 
there: will remain3, hut:-then ;3-aymes 8 cannot: be 
had in 30 (30 becauſe the 3/remaiving being ſup- 
poſed to ſtand beforb;the o or Cypher makes 30) 
therefore I make'tryal with 7, ink 7 times 1+ ts 
7; which is found: an 1 1,: and there will remain 4 ; 
but then 7 times'8 .cannot-be had. in 40 ,' therefore 
L make tryal with 6 , ſaying 6 times 4” is 6, which 
is found in 1 1,and there'will.retnairi5;3z atfo's times 
8 1548,which 1s found in 50; andi there: will-rerhain 
2:3: laſtly,.6 times-4-/ is 24.5, whichc1s ound /imi24, 
whereby at length L ſee thatvthedNiviſor i189: 
contained 6 times:in:the: Dinidaa/ionas, wherefore 
Iwtite 6 in the, Quotient,” and:protgeding accort}- 
-ingito the 8th: Ride of ' this Chapter I multiplyiche 
. Diviſor 184 byi6 fthe figurelait placetbinthe: 
Har) ſo the ProdutK is 1 1043 Whick Hethg fubſan 
under: and: fubtracqethfrom*ttle dits 1.025 the 


"Remainder is0,foatilaſttonduds that the Gweiine 
fou hrs 366.711: 10 "IF i113 a3 69 40110398) 
og olds 
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holds good al .. as aforeſaid, by two or 
three of the i | 
for the nioſt part tiold thro the dividxel ;; but 


chis niuſt be a Ri of ocean ug 
ProduZ of the m _n_—_ 

figure placed in woetent happens to be grea- | 
tp, which it ou Todo 
ſubtcatted , ſuch Produ# muſt be out of 
the work, and a feſſer figure" is to be placed in the 
Quotient. 

For a ſecond Example, let it be required to divide 
235114220 by 2987, oc into 2987 equal parts. 

- Firſt, the Doviſer 2987 being greater than 1514 
(to wit, the pw laces of the Dividend) 


I ſet a point under 4, thereby ſetting apart > om 

fora Dividual; then then becauſe the Dividua «9s. Vowaq ry 
one place more 

2987) 15114220 (5 yiſee, Lack how often 2 (the 

| firſt figure of the D:vi/or to- 

aiirnbn S2F5 wardsthe left hand) is con- 

., 179 © tained in 15 (the twofore- 


moſt places of the 4vidual) and finding the anſwer 
to be'7 times , 1infer thence that the Dsviſor 
—_— I i rains Hide ns 
anal 151144 but whether lit will be contained 7 
C==x - _ _ S 
Arann 2987 in ſome 
and nw pA Ig Oh the vida 
ar - fo ITY will bediſ 
10 at it 
iy ver ovina on 
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: 
» 


it from the dividual 151144l 
179 under the line. 


Again (according to the gth Rule of this Chapter) 
I bring- down- 2, the next 
place S* the Dividend, to 2937) 15114220(50 
the ſaid Remainder 179, 14935 


ſo the new Dividual wall 


be 1792 3 that done, asking how often the Div:/or 
2987 ts contained in the dividual 1792, and not 
finding it once contained in it, I write © in the 
Quotient ; and hete becauſe the queſtion is anſwer» 
ed by o, the next place of the dividend, to wit 24 


is to be brought down to 
the dividnal 1792, ſo the 
new divindual Is 17922. 
Then renewing -the que- 
ſtion, and proceeding as 
before, at length the Di- 
viſion being finiſht, the 
Quotient will be found 
. Fo60 exactly, withont any 
Remainder; bur if any Re- 


mainder had hapned after the ſubtraction of the laſt 
Produdt, it muſt have been proſecuted according to 
the note before given in the example at the latter 
end of the 1 1th Rule of this Chapter. 

In like manner if 1208939550 be Uiyided by 
19999, Or into 19999 Er, the quotienty; 


one of thoſe equal parts, W 
the work will ſtand as hete 


I fubſcribe the product of that multiplication, which 
is 14935, under the dividial 15114, then drawing 
a line underneath the ſaid Produdt, and ſubtracting 


Numbers. © 5} 


ſubſcribe the remainder 


1792 


2987) 15114220 (5060 


14935 
17922 
17922 


III i mr i Ei gronmptmnan——nn—_  e——_———go——_ 


Oo 


be found 
you ſee. 


E 
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19999 ) 1208939550 ( 60450 This latter me- 


PN AIP thod of Diviſion 
119994 is to be preferd 
89995 | before any of the 
79996 common . ways of 
99995 dividing by daſh- 
99995 ing out of figures, 

oo where the ſteps of 

the Diviſton are {0 


confounded ( beſides the burden upon the .memo- 
ry by a promiſcudus Multiplication and., Divi- 
ſion) that if any errour happen, it can. hardly be 
correfted without beginning the work anew z But 
in the way before explained , the particular Multh- 
* plications, Subtraftions, and Remainders,- which 
Gelong toevery figure of the Quotient, are ſo di- 
ſtin&tly and clearly expreſt, that if an errour hap- 
n, the work may eaſily be reformed. 
XIV. Sooften as the queſtion is repeated in Di- 
viſion, ſo many places there muſt be 
How the mum- in the | rmx (which may be diſ- 
= | Lorrgg covered by the number of Points pla. 
may be diſco- Cc under the dividend) and ſo: many 
vered. times 1s one and the ſame kind of 
operation repeated , the ſubſtance 
whereof is containcd in the Verſe before-mentioned 
at the end of the 10th Rule of this Chapter. 
XV. When the Diviſor conſiſts of 1 or an unit 
A Compendious 1N the extreamplace towards the left 
way of dividing band, and nothing but Cyphers to- 
by 10, 100, wards the right, the diviſion is per- 
L000, We. formed by cutting off with a line ſo 
many places of the Dividend towards the right 
hand as the Div;/or hath Cyphers; ſo the figures 
which 
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which ſtand on the left hand of the-line, give the 
Quotient, and thoſe cut-off to the right ( if they 
be- fignificant figures) are to be' proceeded wi 
as a {urpluſage or overplus remaining, according 
to the -Note at the end of the eleventh Rule of this 
Chapter. So if 47201. were gi-' * | 
ven to be divided equally a- 10) 472|o(472 
mongſt 10 perſons , thie' ſhare 100) 47 |20(47 
of each would be 4721: alſo if - 1000) 4| 720( 4 
the ſaid 47201. were to be di- EL SLOPAEM 
vided equally amongſt 100 perſons ,/ the ſhare of 
each would be 47 1. 'and- there would be a ſurplu- 
ſage or remainder of 201. to be alfo ſubdivided' 
amongſt-them, after the faid 207. -are converted 
into ſhillings according to the fifth 'Rule of the 
next ' Chapter. Laſtly), if the ſaid 47201, were to 
be divided amongſt 1000 perſons ,*. the ſhare of 
each would be 4 /. and there would be a remain- 
der of 7201. to be alfo divided as aforeſaid. See 
the form of the Work in the Margenr. - * 

XVI. When the D:vi/or conſiſts of any ſigni- 
ficant _ or figures in the firſt or Sf 
foremoſt place or places towards the* Another 'Com- 
left hand, and nothing but a'Cypher' 4c agg ada 
or Cyphiers towards the right, cutsff* - * a 
by a line ſo many places of the Div5dend towards 
the right hand as the Dzviſor hath Cyptters towards 
the right ; then divide the figures of the Dividend, 
which ſtand on the left-hand of the lite, by the 
figures in the Diviſor which remain, -when the ſaid- 
Cypher or Cyphers are omitted, remembring after 
thediviſion is finiſhed, to writedown next after the 
laſt remainder the places of the*Dividend which 
were firſt cut off : So if 36732 were given tobe 

—E 2 divided 


a ” . _— 


of 


5 ;6 + Divifun |, ' Book1, 

diyided by -20 , the Quotient: will be 1836, and 

cal will remain 12, 4v/z.3f you cut off one place 

the Depidend towards the right hand (becauſe 

the Hen ends, with one- Cypher) and then dj- 

vio the rel. to wh, 3673 

216 y 2 (according to the 11th 

| ©) 3675]2 Frogs Rule of, this Chapter ) there 

Filler ariſgin the Quotient 1836, and the laſt remain- 

er, after {uch- fdiviſfion is: finiſbt, will be 1z unto 

which if 2 (the figure fixft cut. off from the D:vs- 
dend). be annexed, the total remainder is 12. 

In like manner if 7456789 were given to he di- 

vi ef by 3p4900, o8hc Quetient, will be 24, and there 

FEOja 169787; viz. It. you cut off 3 pla- 

cs from the: Dividend rowards the right hand 

( 3 places becauſe -the 

304 | 090) 76561 787 ( 24-- Divefor ends with 3 

Ns Cyphers) and then di- 


= ', Vide 7456 by 304, 


1216 'there will arife 1a the 
: 160787 —.. Quotient 24, and the 
laſt remainder, after 
ſuck divifon is finiſht, will he 160, unto which if 
787 (the places firſt cut off from the Dividend) be 
annexed, the” total remainder or ſurpluſage is 
160787, which is to be proceeded with, as is dire- 
in the, Note at the Lagter end of the eleventh 
Rule of this hr hh 
- AVIL,. Di ad Multiplication do inter- 
* . geably prove. one another ;- for 
The proof Li fa Diviſion it you multiply the Divs- 
eo Diviſion. ſor by the Quotient, the Product will 
be equal to the Dividend : So. in the 
Exantle of the oy Rule of this Chapter ;, if a. 


ms 


= 
b 
3 
> 
9 
NN 
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the Diwvſor be multiplyed by 306 the Quet5ent,- the 
Product is 56304, which is the ſawe with the D-- 
vidend; but when, after the whele Diviſion is fi- 
niſhed, any figures remain of the laſt Subtraction, 
add them likewiſe-to the Product : Soin the laſt 
Example of the 16th Ryle of this Chapter, the Divj- 
ſor 304000 being multiplyed by the” Qnotrent 24, 
produceth 72960c0, unto which if you add the 
nomber remaining, to wit, 160987, the ſhift is 
7456787; which is the fame with the Dividend, 
Again, in Multiplication, if the ProduCt be divi- 
ded by the Multiplicator , the Syoeheny will give 
you the Multiplicand, ot if tht Product be divi- 
ded by the Multiplicand, the @uotiene will give 
you the Multiplicator : So if the firſt Example of 
the 9th Ryle of the laſt Chaprer if the Product 
111024 be divided by the Multiplicand 3084; the 
Quotient gives the Multiplicator 36. : 

There is alſo of Multiplication a Common proo 
argued from the Multiplicand, the Maltiplicator 
and the Product, by caſting away nines , but yi 
that way of Proof (though rightly uſed ) @ fal/e 
Product will be affirmed to be true : Example, if 
3462 be multiplyed by 786, the true Product is 
2721132; but if I ſay 4953132 or 3153132 Is 
the Product ( or many others which may be mu ) 
the proof by nines will confirm them to be true 
Products, though they are falſe, as will be evident 
to ſuch as know the Rule, which I mention here 
only to ſet a brand upon ir, that it rpay be avoided by 
all lovers of Truth. C + 
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CHAP. VII, 
. » Redudtion. 


7. F; Oraſmuch as in Morey, there are diverſities 
F of kinds, viz. in England, Pounds, Shillings, 
Pence, and Farthings ; alſo divers kinds of Weights, 
Meaſures, . &C. as hath been fully declared in the ſe- 
cond Chapter 3. and becauſe it is often times requi- 
red .to find how. many pieces of one kind of A-foney 
are equal in value to a' given number of another 
(and fo likewiſe. of Weights, Meaſures, &c.,) it will 
be convenient in this place to ſhew how that is per- 
formed, ſince thereby the- Ryles of Multiplication 
and Diviſcon before dehvered will be exercisd, This 
kind of operationis called Redyttior.. | 

II. Reduition is either deſcending or aſcending. 

_ TIL. Redwttiondeſcending is, when ſome Integers 
of a number of greater denomination being given, 
it is required to find how many Integers of aleſſer 
denomination are equal in-value to that given num- 
ber of the greater :. As when it is required to find 
how many ſbi{ngs are contained in 30/. Likewiſe 
wy many pexce in 320g. of how many hours in 365 

s, &C, 

IV. Reduition aſcending is, when ſome Integers 
of a number of leſſer denomination being given, it 
1s required to find how many Integers of a greater 
denomination are equal in value to that given num- 
ber of the leſſer : As when ir is required to find how 
many perce are contained in 500 farthings : likewiſe 
tow many ſhillings in 348 pence : or how many days 
In 864 hours : &c. V. Ke- 
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V. Reduftion deſcending is performed by 2/4ul- 
tiplication , for if the given number - | 
of Integers of a greater denomina- 


59 


Redution de- 
ſcending is per- 


tion be multiplied by 'a number , 7,7 6 Maul- 

which expreffeth how many Integers Tiplication. 

of the leſſer are equal to one of the 

Integers given, the Product'is the number of Inte- 

gers of the leſſer denomination required. | 
So 2301. of Engliſh Money will be reduced in- 

to 4600 s. for if 230 be multiplied by 20 (the num- 

ber of ſhillings which are equal to 1 pownd ) the 


produdt 1s 4600 ; 1n like manner 
4600 s., will be reduced into 
552004. for if 4600 be multi- 
plied by 12 (the number of pence 
contained in 1 ſhill;ng the pro- 
duct is 55200, Aifo 55200 
pence being multiplied by 4 (be- 
cauſe 4 farthings make a Peny) 
are reduced into 220800 Far- 
things, as by the opzration in the 
Margent 18evident. 

The like method is -to be 
obſcrved in Weights, Meaſures, 
&c. SO 345 Ownces Troy are 
reduced into 6900 Peny weights, 
and 6900 Peny weights to 
165600 Grains, as by the 
operation in the Afargent you 
may ſee. 


Note, By this Rle the Learner 
is furniſhed with Skill to reſolve 
that caſe in Diviſion, when the 
Dividend is leſs than the Diviſor ; 


E 4 


230 Poyas. 
20 ? 
4600 Shulings, 
12 


' 55200 Pence. 
"a = 
220800 Farthings. 


345 Ounces. 
20 


69co Peny WW. 
Eats... 
276 
138 


165600 Grains. 


Compare this with the 

Note upon the laft Ex- 

ample of the 1 1th Rule 
- of the 6th Chapter. 


Example . 
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| 95 Let it be required to divide 7 /pownds of 
Engliſh Money equally amongſt 8 Perſons ; here 
It is evident that the D:widend 7 is leſs than the 
Diviſor 8; that is, the number of poupds is leſs 
than the number of Perſons, and conſequently 
each ſhare muſt be leſs than a Pound ; fo that in 
effect it is required to find- how many Shbz{ings and 
Pence belong to each Perſon for his ſhare ; Firſt, 
therefore reduce the 57 Pownds into Shillsngs, which 
will be 140, theſe diyided by 8 give 17 Shillings 
to each Perſon, and there will yet be a remainder 
of 4 Shillings to be alſo equally divided into 8 
parts, bnt theſe 4 Sh:lirmgs muſt be firſt, reduced 
into Perce, which will be 48, then dividing 48 by 
8, the Quotient will give 6 Perce more toevery Per- 
ſon : ſo at laſt it appears that if 7 Pounds of Eng- 
Hſh Money be equally divided into 8 parts , the 
entire Quotient (or one of the equal ſhares) will 
be 17 Shullings and 6 Pence. 

In like manner, if 354 Pounds of Engliſh Mo- 
ney be given to be divided equally amongſt 125 
Perfons, the ſhare of each will be found to be 2 
Pounds , 16 Shillings , 7 Pence, 2 Farthings , and 
ſomewhat more, but the parts of a Faribing being 
of no moment ( and not properly to be handled ig 
this place) are negleCted. 

Compare theſe two Examples with the laſt 
Example of the eleventh Rule of the fixth Chap- 
ter. 

In Redxtten deſcending, the Learner may receiye 
kelp by the ſubſequent 7 ables. 


1. Of 
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1, Of Engliſh Money; 
Pounds * D *20) Shillings. 


L 8 
Shillings =< 12+ < Pence. 
[IM 
Pence =C4 Farthnngs- 


2, Of Troy Weight. 
Pounds Of 12J FC Ownces. 


YL Y : 
Onnces b 20 Q Peny Weights, 
OS 
[2 
PeryW. JS (24 Grains. 
Alſo in Apothecaries Weights, 
Ounces Troy YDEC 8 Drams.. 
'L 8 | 
Drams E< 3 Z Scrudles. 
ZE | 
Scruples S £20 Grains. 
3. Of Averdypois Weights. 
Hundred W. 4 ] « C Quarters. 
Quarters «N28 2 Pounds. 
Pounds I J15(.& Ounces. 
Onnces 16 Drams. 


| 4. Of Liquid Meaſures. 
Horſheads JDC63N CE | 


Gallons «< J2 
Pottles 


Reduftion Book T. 
5. Of Dry Meaſures. 


Quarters 8 Buſhels 
Buſhels )D 4 }  \ Pecks. 
Pecks 2 J2\ L )6Gallons, 
Gallons -D 2 S Pottles. 
Pottles Q 2\ 8 / Ouarts. 
Quarts 2 Pants. 
6. Of Long Meaſures. 
Engliſh milesYD ff B Furlongs. 
Furlongs ET 220 S Yrards. 
Yards RY 3 > S< Feet. 3 
Feet 'S } 12\& ) Inches. 
Inches JSC 3 .C.Barley Corns. . 
| | Alſo, 
| Yards or I DC4) & Cuarters. 
4 Ells., . FS » 
Þ Quarters JS C4) R (Nails. 


% OfApIa Meaſures of Land. 


Q 3 go 
Rods Q 8 Perches or Poles. 


Thy ed _"_ 


Weeks 2S Days. 
Days | . Hours. 
Hours 60) & (Minutes. 


Fs reduce Integers ”m Ms of divers denomina- 

of divers denami- 401 © may be reduced irito the laſt of 

nations into the 

lowelt of thoſe de- =o denominations —_ gtothe 

Damindtions. Rule aforegoing, by deſcending 
rderlyto the next inferiour denomi- 

4 nation, 
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duced into 3046: Pence in this 
manner ,, viz. 121, multiplied 
by 20 (becauſe 20 s. make one 
I,) produce 240 Shillings , un- 
to which adding 13 s. the ſum 
is 253 Shillings . Again, 253 s. 
_ multiplied by 12 ( becauſe 1 
ſhilling is equal to 12 Pence) 
produce 3036 Pence , unto 
which if 10 Pence be added, 


the ſum .is 3046 Pence, as by 


the operation in the Margent 
is manifeſt. 


13 Shulings, 10 Pence, all into 
Pence, Firſt 12 multiplied by o, 
(which ſtands in the units place 
of 20) produceth o, but inſtead 
of ©, I write down 3 under the 
line (to wit, the 3 that ſtands 
in the units place of the 13 ſ6:l- 
lings in the ſum propounded) 
Then I proceed to multiply 12 
by 2, ſaying twice 2 is 4, to 


[. Ss, 


63 
nation, and adding to each ProduCt ſuch Intepers 


(if there beany) which are of the ſame name. 
So 12 Pounds, 13 ſhillings, and 10 Pence may be re. 


d. 


I2 —13-—10 


20 


240 
add 13 


253 Shillings. 


add 10 


3046 Pence. 
But after that general Method is well underſtood 

the work of the laſt Example, and ſuch like. may 

be contracted thus ; iz. To convert 12 Pounds, 


& 7th ©. = 
12 —13-—10 
20 
253 Sbillings. 
12 TH 
516 
253 
3046 Pence. 


which adding 1 ( for the ten in the ſaid 13 Shil- 
lings) it makes 5, which I ſet on the left hand of 3 
betore written 3 Laſtly, twice 1 is 2, which I ſet.an 
the left kand of 5; And ſo 12 Pounds 13 Shillings 
are converted into 253 Shillings. 


It 
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It remains to multiply the faid 253 by 12 (be- 
cauſe 12 Pemee makes 1 Shilling Jandto add 10 to the 
Prodti&t, which may be done thus ; Firft, twice 3 
is 6, to which adding 10 (to wit, 10 Perce in the 
Sum firſt propounded) it makes 16, wherefore 
(according to the Rule of Multiplication) I ſer 6 
vader the line, and keep 1 in mind; Again, 
twice 5 with 1 in mind making 11, I write down 
x, and keep 1 in mind; Likewiſe twice 2 and 1 
in mind making 5, write down 5 Then 253 mul- 
tiplied by 1 makes 253, which I ſet orderly under 
516 ; Laſtly, thoſe two Products added together 
make 3046, which is the number of Perce contain- 
ed in 12 ,-—t3 s.-—10 d. as before was found out 
by the general method. | 

So 35 Ounces, 16 Peny Weights, and 12 Grains 
Troy will be reduced into 17196 Grazns. 

VI. Reduftion aſcending is performed by Divi- 

ſion, for if the number"of Integers gi- 
—_ a ven be divided by ſuch a number of che 
bn, by Di. ſame Integers, as are equal to one of 
wIſion. the Integers required , the Quotient is 
the namber of Integers foughr. 

So 220800 Fartbings being divided by 4 ( the 
number of Farthings in a Peny) give 55200 Pence 
In the Ouorzent ;, In like, manner if 55200 Pence be 
divided by 12 (the number of Perce in a Shilling ) 
the Quotient is 4600 Shillings, Laſtly, 4600 Shel- 
kings being divided by 20 (becauſe 20 s. make a 
Pamd ſterling) the quotient is 230 Pounds ſterling) 
which are equal to 220800 Farthings firlt given 
The operations as followeth. 


UMI 
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$23 > 80: 
4) NT 55200 ( 460jo0 (230 1. 
48 
72 
72 
oO 


In like - manner, 34268 Grains Troy will be redg- 
cedto 5 l: 11 Ompces, 7 Peny Weight, and 20 Grains. 
This kind of Redy&tior may be made the eafier to the 
Learner by the following\ Tables. 


: I. Of Engliſh Money. 
Farthings Pence. 
Pence Cx $91 0 tos billings. 
Shillings Pounds. 


2. A Troy Weight. 
Grains - cs Weights, 


Peny W. $520k > < Ounces. 

Ounces CE (12 Pounds Troy. 
Alſoin Apothecaries W eights. 

Grains D020) I 

Scruples ©: ; 3 CE3D: 

Drams QCc8 H_—_ Troy. 


3. Of Averdupois Weight. 


Drams <> 

ns 16 
; 

—_ QC 4 


Redution 


4. Of Liquid Meaſures. | 


Pents 2  LUArts. 
Ouarts Y J2\ 2 )Portles. 
Pottles 'S J2 { & JGalloxs. 

Gallons QaC0633 . Hogſheads. 


5. Of Dry Meaſures. 


Pants 2J wn Quarts. 
Dauarts D\Y2/ A Pottles. 
Pottles Y 2\, & FGallons. 
OP 'S J2( Bo JPecks. 
Pecks Q (4+) @#2uſpels. 
Buſhels 8 Quarters. 

'+ 6, Of Long Meaſures. 
BarkyC. YC 3 Inches 
Inches wx \ 12C . NFeet 
Feet SI. 3>.2 Z/Tards 
Yards \-2 220\ ** ) Furlongs. 

| oa > -8 Engliſh Moles. 
2O 
Wails Quarters of Yards, 
alſo of Ells. 
Quarters Yards, alſo Ells. 
-.."'of Sefi Pa of Land. 
Perches 40 : C Roods or Quarters 
or. Poles | i £2 of Acres. 
Roons | Acres. 
Is o Time. 


AMinutes By Hours: 
Hours _ 2 £309. 
Days. Weeks. 


Chap. VIL Reduttion 63 

Note, that if after Diviſion is finiſht int Redy- - 
tion aſcending there be any. remainder, it is of + 
the ſame denomination with the Dividend. 

Note alſo, that Reduction deſcending and aſtend- 
ing do mutually prove one another, by inverting the 
queſtion; for as in 56 Pounds ſterling, there will 
be found 53760 Farthings , by Reduction deſcend- 
ing ;_ So for Proof thereof, 53760 Farthings will be 
reduced to 56 Pounds, by ReduCtion akenting. 


Queſts ons t0 exerciſe Redulzion. 


. 1, -In 257. how many ſhillings? Anſwer, 5140. 
2, In 30761. how many ſhillings ? Anſw. 61520. 
3. In go2 ſhillings how many pence ? Ar,10824. 
4+ In 2179 ſhillings how many farthings ? Ax- 
ſwer,. 104592, | at i317 
5. In 49 L,—13 s.—7 d, how many pence ? Au- 
ſwer, 11923. | 
6. In 2053 l.-—14$s.—9 d.—-2 f. how many 
farthings? Anſw, 1971590. 
7. In 354 tb. of Troy weight how many grains 
(of Gold-ſmiths weight ? ) Anſw. 2039040. 
8. In 300 Engliſh miles how many yards ? An- 
ſwer, 528000, 
9. In 1 Engliſh mile, how many barley corns 
length ? Anſw, 190080. | 
10. In 560 Acres how many Perches ? A»fwer 
89600. 
11. In 225 Acres, 3 Roods, and 30 Perches, how 
many Perches? Anſw. 36150. 
12, In 11923 pence how. many pounds ? Anſwer 
49 hminm13 $,— d. | 


13s, 
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13. In 5764634 farthings,, how man nds ? 
Anſw.6004 1.——17 roms #* TE” 

114. In 234678 Perches, how many Acres? Ar- 
ſwer, 1466 Acres, 2 Roods, and 38 Perches. 

; In 525960 minutes of an hour, how ma- 
ny'days? Anſw. 365 days and 6 hours (or 1 yeat 
very near. | 
--16,. In 10080 Pints, how many Hogſheads ? 
Anſw. 20. 

17. In 34678 grains of Apothecaries weight, 
how many ounces Troy ? A»ſw.72 Ounces, 1 Dram, 
2 Scruples, and 18 Grains. 

.- 18, 1n106735 Pints of wheat, how many Quar- 
ters? Anſw. 208 Quarters, 3 Buſhels,2 Pecks, i Gal- 
Jon, 1 Pottle, 1 Quart, 1 Pint. | 
-"x9.: In 3969301 Barley corns length, how many 
Miles ? Anſw. 20 Miles, 7 Furlongs, - 12 Yards, 2 
Feet, 4 Inches, and 1 Barley corns length. 

20, In 1900800 Barley corns length, how many 


Miles ?::2»ſw. 10, 


P, 
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CHAP. VIII. 
Of the Rule of Three Diref. 


7. APHe Rule of Three is ſo called, becauſe by 


three numbers known or given, it teacheth 


to find a fourth unknown it is alſo called the 


Golden Rule for the excellency thereof ; Laſtly, It 
is called the Rule of Proportion for the reaſon here-- 
after declared, . | 

wo The Rule of Three is either ſingle of com- 

und. $452 

117. The ſingle Rule is, when three terms or 
numbers are propounded, and a fourth pro- ye aute 
portional unto them is demanded. of Three. 

IF. Four numbers are faid to be proportionals,: 
when the firſt containeth the ſecond, or is contain- 
ed by the ſecond in the ſame manner as the third. 
containeth the foutth, or is contained by. the. 
fourth : ſo theſe 4 numbers are ſaid to be Pros, 

rtionals, 8, 4, 12, 6, for as 8 containeth 4 ng 
3 doth 12 contain 6 twice , and thetefore 8 is ſai 
to have ſuch proportion to 4 as 12 hath to 6 ; like- 
wiſe theſe are Proportionals, 4, 8, 6, 12. For as 4- 
is the half of 8, ſo is 6 the half of 12 ; and theres 
fore 4 is faid to have ſuch proportion to 8 as 6 
hath to 12. | | 

F. ns = or ———_ of the _ of Thres 
(to wit, the three num iven, an ; | 
the fourth ſought) conſiſt of two dif- Th divers < 
ferent denominations, viz. two of the jj. terms in © 
three given terms have one name, and the Rule of 
the other. given term uy the term Three. > 


required 


70) The Rule .*' "Book I. 


required have another - ſo this queſtion being de- 
manded, if four Students ſpend .19 pounds in cer- 
tain' moneths , how much money will ſerve 8 Stu- 
dents for the fame time, and at the ſame rate of 
expence ?! Here Students and pounds are the two 
denominations of the. terms in the queſtion, ix." 4.' - 
and 8 (being two. of the terms propounded_) have 
the denomination of Students, and 19 the other 
term given, togetber with the term required, have 
the denomingtion of PRUNGe. 
VT. In theRule of Three, two of the three given 

terms, imply a ſuppoſition, and the third moyes a 
— : To in the aforementioned queitzon a 
yppoſition is made, that 4 Students fpend 19 
pounds, and a queſtion is 'movyed with the number 
-L P wit , how many pounds. will 8 Students 

eng, 

OL hiſs 7 ſs % on nn 

Jie my ranked , that. the known. 
has rptuat number, or term upon which the que- 
gruen. ſtion-is moved , muſt poſſes; the: third 
. place in the Rulezalſo of the other two 
that: which hath the ſame denomination with the 
third, - muſt bein. the firſt place : laſtly, the other 
known term,yhish is of the ſame denomination with 
the faucth: term fought (or. anſwer of the queſtion) 
muſt; poſſeſs the: ſecond place-:, © in the queſtion he- 
fore mentioned,the terms 4, 19,and 8, are t@ be thus 
placed, wa, 8;is the term upon which the queſtion is 
moved, and thexefore: to poſſeſs the third place in 
the Rule; 4 is. of the ſanae denomination-with 8, 
viz, of Students , and; therefore to. be in the firſt 
places, Laſfly, 19, being. ofthe: ſame denamination 
wich the-yerm faught; v/z, af moneys. 1s tobe - ws 
" Ee | econ 
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ſecond place : and ſo they will be placed in the 


Rule thus, 
Students. Poiinds. Students. 
Tf pe — Lg ———=>——S 


That: is to fay ;' if 4 Students ſpend 1 9 pounds; 
what will 'S Students ſpend ? And here for the bet- 
ter diſcerning of the teri or number upon which, 
the queſtion 1s tmoyed'; you may obſerve ; that for 
the'moſt part it is the known number in the ; 
ſtion which immediately followeth theſe-or ſuch 
like words; viz. How many? How much? What 
will ? How long ? How far? &c. 

VIII. The Rule of Three is either Direct or 
Inverſe. | 

IX. The Rule of Three Direct is, whea the ſenſe 
or tenour of the queſtion requireth, PENS 
that the fourth nhcbet fake muſt - ther > | | 
have ſuch proportion to the ſecond, as : 
the third number hath to the firſt ; ſo in the afore- 
mentioned queſtion, if 4 Students ſpend 19 pounds; 
how many pounds will 8 Students ſpend at the ſame 
rate of expence ? Itis evident thatthe thing requi- 
red is to find a number which may have ſuch propor- 
tion to 19, as& hath to 4 ; thatis, as 8 is the doy- 
ble of 4, fo ovght the fourth number to be the 
double of 19; for if 19 pounds be required to 
maintain 4 Students a certain time, as much more 
muſt needs be required for the maintenance of $ 
Students the fame time ;/ and therefore in this caſe 
we may fay in a ditect proportion, as 4 is to 8 

| ſo is 19 to a number which ought to be as mc 
more 2s 19, 


— 


F2 X 48 


=. 
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X. In the direct: Rule of Three, -if you multi- 
— ;, Ply the ſecond term by the third, or 
rs RG '( which is'all one) the third term by 
Dire#,the three Lhe ſecond, and then divide the Pro- 
given terms be- duCt by the firſt, the quotient will give 
7g Jingle num- the fourth term or fourth proportio- 
_. nal required : ſo inthe queſtion before 
propounded, if you multiply 19 by 8, the product 
IS 152, which if you divide by 4, the quotient will 
Stud. I. Stud, i give you 38 the fourth term 
If 4—19—8—(3 og demanded, and the work will 
o ſtand thus, 


4) 152(3$ pounds 


A ſecond Example may be 


a —— this, if 8 yards coſt 9 pounds, 
32 how much will 3 yards coſt ? 
32 Anſwer , 3 l.- 7 $,- 
O 6 d, 


This queſtion being ffated according to the 

, ſeventh Rule of this Chap- 
y« l. y. 1. s. d. ter, will ſtand ashere you ſee 
8—9—3—(3:7:6 then multiplying (as before) 
ie Þ + the ſecond term 9 by the 
8)27 (3 pounds third term 3, the ProduCt is 
24 27, which. being divided by 
—7 the remainder, te firſt term 8, 'the quotient 
20 IS 3 pounds Par there af A 
5 Iinos, remainder -O ce pounds, 
3) 56 G Jo - which ry be revugny: n- 
eng” —; to. 60. ſhillings, and? after 
my thoſe ſhillings hs divided. by 


12 
8, and the reſt of the work 
6 
7400 pas proſecuted according = the 
Ote 


— — 
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Note. at; the latter end of the -11th: Rule of the 6th 
Chapter, at length the entire-quotiehrt or anſwer of 
the queſtion is3 L——7s.——6 4d. 

A third Example, if 51 ounces of Silver plate 
be ſold for 13 pounds ſterling, what- is the price 
of - 1 ounce of that plate ? 

Arſe. 5 3-+1d. and ſomewhat 9% + 9% 
more. The operation is thus :. . 5 1-13 —1 


After the three known-terms ______.} 
of this queſtion are: rightly 13 
o:dered they will ſtand as 20 


here you ſee in the Example; -513260-(5 ſmllings. 
then multiplying the ſecond 255 


— 


term 13 by the third term 1, 5 
the product will be alſo 13 12 
C for. multiplication | by 1 $1) 60 (1 peny. 
makes no alteration.) which Jl 


13 being divided by 5h, af- _ 9 | 
ter the manner of* operation ; 1 
delivered in the note upon the 5th Rule of the 7th 
Chapter, the entire Quotient or anſwer of the que- 
ſtion will at length be found to be 5 s.—1 4. and 
ſomewhat more, but the Depinſags being leſs than a 
farthing is omitted as uſeleſs. | | 
Example 4. What muſt' be paid to tp for 
his wages for 27 weeks at the rate af 4s, Ivr 1 week? 
Anſwer, 51.—8 s. | "It; BY. 
After the three given terms are rightly placed 


in the Rule, they will ſtand Week, Shil. Weeks.” 


as you ſee in the Example; | p 27 
then multiplying the third 4 
rm 27 by the ſecond term 4, Io 


the produft is 108, which 
I fhovld divide by the firſt term 1, but in regard 
F 3 —_Jeiſion 


0 
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diviſion by 1 makes no alteration, the ©wotient is 
Alſo 108, fo that the fourth term ſought' is' 108 
Jhillings, which being reduced-to pounds, accor- 
ding to the feventh' Rule of the ſeventh Chapter, 
give 5 1. $5. for the anſwer of the queſtion. - ©  - 

XI. In the Rule of Three, if after the queſtion 

| '1s ſtated according to the ſeventh Rule 
1 rapere _ of this Chapter, any- of the three 
Rode of Three, RIVER terms be'a compound term <on- 
when they * _ « divers denominations 3,82 
compounded of pounds, ſhillings, and pence; or weeks; 
divers denomi. Soya hovnl oe fich compari term 
EY - muſt firſt be reduced into-the loweſt 
of thoſe denominations ((by'the ſixth Riile of the 
ſeventh Chapter) to the end that the three 'given 
terms may. be three ſingle numbers; alſo of theſe 
three ſingle nymbers the firſt and - third mult al- 
Ways be'of one and the ſame denomination : for 
if it happen that they expreſs things of different 
mines”, ſuch of the two which hath the- greatcr 
name (or- denomination) is' to be reduced-into the 
ſame name with tho leſſer (by the 5th Rule of the 
ſeventh Chapter :) Theſe preparations being ob- 
ſerved, the reſt of the work is to be profecuted ac- 
cording to the tenth Rule of this Chapter. Ex- ' 
ample, what will 48 ounces, 17 peny weight, and 
20 grains of ſilver plate amount unto at the rate 
of 5 5.—— 6d. the ounce ? Anſwer , 137. 
8 5,—— 10 4,——3.F. very near. 


3 


» 
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"This queſtion oz. Fs. d. oz; 'pv.gr. 
being Mared ac- 1=——5—6——48—17-20" 


cording to the 20, 12 20 

ſeventh Rule of —— -— — 

this Chapter,will 20: 66 977 

ſtand in the Rule 24 24 

as you fee in the —— 
Example, t6 wit, 4% 3928 

if 1: once; coſt  "=998 

z "i Ng what 23468 graitt, => 


17 p.'m. —— 20 gr. coſt? Here becauſe. the 
third term is compounded of divers denomina- 
rions, it muſt be reduced: into the loweſt of thoſe 
denominatjons , to wit, grains; fo by the ſixth 
Rule of thy ſeventh Chapter there will be found 
23468 grafts for the third term : likewiſe, becauſe 


the ſecond term 5 5.— 64. is a —— texttt. 
whoſe loweſt he. is pence, it maſt be reduced 
into pence (by the aforefzid Rule; ſo there will 
be found 66 pence forthe ſecand'term + Moreovet 
becauſe the firſt term hath the name ounce, and the 
third term the name grain, the firſt tern '2 onnce 
muſt be converted into 480 grains ( which arg 
equal ro 1 ounce ;) then will the three terms or fins 

gle nuntbers ſtand in; the 
ule, as here you fee, viz. or. pence. oY. 
if 480 grains coft'- 66 FEE I Y. * 
pence, how many pence | 
will 23468'grains coſt ? Now proceeding according 
to the tenth Rule of this Chapter, there willl arife in 
the quotient. 3226 pence, beſides a remainder of 408 . 
pence, which being reduced to 1632 farthings, and 
"4 thoſe 
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thoſe divided by the firſt term 480 the quotient 
will be 3 farthings , ſo that the entire quotient: is 
3226 pence, 3 farthings, and ſomewhat more (but 
the parts of a farthing being of no moment, may 
be negleCted.) Laſtly, the ſaid 3226 pence;being 
reduced according to the ſeventh Rule of the ſe- 
venth Chapter, give 13 ,—8 5.—10A4.—— 3f. 
ſo that 1g 1.——8 5.-——104.——3 f.: and ſome- 
what more, will be the Anſwer of the Queſtion. 

' X17. For the proof of the Dire Rule of Three 
T z. Dulciply the fourth term by the firſt, 
Nall Now which done, if that Produd& be .cqual 

| +. tothe Product of the ſecond term mul- 


; tiplied by the third, the work is right, 
otherwiſe it is erroneous ; ſo in the firſt Example, 
38 the fourth term, being multiplied ah rſt 


Rterm4, the Product is 152, which is; alle the Pro- 
duct of 19 multiplied by 8. But if it, happea that 
_ after. the fourth. term, or anſwer of the. queſtion 
is found in the ſame denomination with the ſecond 
term, there is yet a remainder , ſuch remainder 
ax Hae added to the Product of the firſt term, 
multiplied by ſach fourth term, and then the ſum 
muſt, be equal to the Produ&t of the ſecond and 
third terms (the ſecond term conſiſting of the 
Tame denomination with the fourth :) ſo in the laſt 
Example the fourth term is 3226, and-there hap- 
pens to be a remainder of 408, which being added 
zo the Product of the multiplication of the faid 
3226 by the firſt term 480, gives 1543888, which 
Is the ſame with the Product of the third term 
23463 multiplied by the ſecond term 66 as will 
pppear by the work. j; 


XIE. 
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XII]. When: the firſt of the three given num- 
bers in the Rule of three DireCt, Ts 
is 1 or unity,the queſtion may of-. 4 nr apo" 
tentimes be anſwered more ipee- ;z,, jireg, when the 
dily than by the Rule of Three, fot term is 1x or unity. 
even by thoſe who have but little AT Þ | 
Skill in Arithmetick,as will partly appear by the fol= 
lowing Examples, viz. 

1. At 17 s.——9 d. the yard, what will 84. yards 
coſt ? Anſwer, 741.——11s. For reaſon ſhew- 
eth that 84 yards muſt ( at the- faid rate); coſt 
84 Angels, 84 Crowns , 84 half Crowns, and 
84 Three pences, all which being computed. and 
added together, will give the full value of 84 
yards, Viz. 


p "A 4..'; & 
84 Angels make — - 42——00——00 
84 Crowns— - 21-——00—— 00 
34 half Crowns — }J0—— 0-00 
84 T hree-Pences - I—01-—00 


+4 4 She 3-1 


Sum 74——11-=—00 


2. At the rate of 9 s. the Buſhel of Wheat, 
what will 51 Quarters, amount-unto ? Anſwer; 
189 |L.——125,——0 A, [3% EL, OK 
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It is evident that the price of 1 Quarter (which 
conſiſts of 8 Buſhels) will be 8 Arg "NP $ 
Shilliogs ; 4 theeefore 


i 1 & iP 


eng 3 An gels, to wit, 
ſabtralt———- ————-——o oBilloy 


——— SL 
— — 


- 12 


remains the price of [ Quarter-—3 00 


"Then the yalue of 51 Quarters, at the rate re df 
$L-——125,— cd, the Quarter, may be found in 
Megner following, Fiz. 


l. s, A. 


51 ——00 00 
51 times 34 or3 times 5il. = — 00-———©Q 
FI OO OQ 
Fr Angels make— —5 0 —= ©O 
$1 Stiltlings doubled mak —00 
the price of 5i Quarters 183 12 00 


3. What i is a. FE of Sugar worth, that prelgh- 

e neat weight (the Tare being 

Fans ha a fdrrated 7C. 39. 76. at 

the rate of 6 [, —— 35.——44. 

Fay ie Fee, «Chef for 1 " ? ney 48 L——35. 
| ——6 


7 times 


Chap. VIII. of Three Dire 79 


TO NT ns $6. IH 
7 times6 pounds mke———42=—=00=—00 22h 
7 times 3 Shillings— | 1=—OT— 00 , 

7 GroatS—— - 0—02—04 


The balf of 6 L—3 i Ja Thorp —01—o8." 


- : 
Tre ifofah 1584 "ey 1—10—10. 0 
1 9#. 1S Q19% 


The fourth part of x /- [Stern 388% ON 
10 5,——10 4. becauſe 7 /. 2 Y 
is a fourth part of 28 /. or of 00708 —"} 


I qu. ) IS— 


48—03 ——O6—=2 


Practical Rules of this nature cannot be com- 
pleatly underſtood without ſome skill in fractions, 
as will hereafter appear in the ſecond C ber of 
the Appendix : and therefore I fhalt conlge 
Chapter with the following Queſtion 
ſwers are annexed to'them, and may be Dong ol A 
the preceding Rules;but the OPeTations are on 
omitted, and left as an exerciſe for the Learner. ' *.... 

Oneſtions 20 exerciſe the Rult of Three dirett; © 

1. If 17 yardsof Cloth coſt i91..25,6 d-wirat will 
35 yards coſt at that rate ? Anſwer, 291.75, 64 _ 

2. If 35-yards, coſt 291. 7. 64. how many yards 


may be bought at that rate for *19 } 25. 6 « t- 
fwer, 17 yards. © k 

3. If 35 Yards colt 291 7:5.64, what are 17 yards 
worth at that rate ? Anſwer, 19. 25. 64. 

4. If 17 yards be fold for 191. 25. 64. how ma- 
ny n_ 75. 6d. buyat that rate ? Anſw, 
35 yar 


5. What” 


5. What muſt I pay for the carriage of 17-hun- 
dred weight, .3 quarters, and-:14, pounds 'Averdu- 
pox, at the. rate of, 7 ſhillings the hundred weight ? 
Anfw. 6 L—4 s,—11 4, —1 farth. . —_— 

6. If 6 I[—45,—11 4 —1F. be pay'd for the car- 
riage of 17 hundred weight, 3 quarters, and 1 1 
pounds, what was pay'd for the carriage of 1 pound 
weight? Anfw, 3 Farthiogs. $ 
7. What muſt I pay for 39 qunces, 7 peny.weight, 
and 18 grains of white plate at. the rate of 5 s. and 
5 4. the ounce ?-Anſw, 10 /—135.—4 4d. and three 
quarters of a farthing, | : 
_ 8, What muſt 1 /. (or 205.) pay towards a Tax, 
when 326 1.—6 s.—84. is aſleſſed at 41 1.—16 s.— 


(8761—17 16 d. 
or 100 {, 


vg , be-equal to 3.Eng- 
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15. A Merchant: delivered at London 120 1. ſtet- 
ling , to- receive 207 /. Flemiſh at Amfterdamy 
what was 1 /. ſterlipg valued at in Flemiſh money 2 
Anſw, 1 1,—145,—6 d. | 

16, If a Bill of Exchange be accepted at Londow, 
for paymett of 4oo /. ſterling, for the value dili- 
verd at Amſterdam , at 11.—13 s$—6 d. Flemiſh 
for 1. ſterling ; how much Flemiſh money was de= 
liver'd at Amſterdam ? Anſm. 6708. Flemiſh. 

17. When the Exchange from Anewerp to Lon 
don is'at 11.—4 $.—7 4d. Flemiſh for 11. ſterling 5 
how much ſterling muſt I pay at Zozdorn to receive 
236 1, Flemiſh at Antwerp ? Anſw. 192 1, ſterling. 

18.. A Merchant deliver?d at London 3770 1. ſter- 
ling by Exchange: for Roax at 74. d. ſterling for 
50 s. Tournois; how munch Tournois ought he to 
receive at Ryan ? Anſw. 60000 s. Tournols. 

19, In 370 Ducats, at 4s.—2 d. the Ducat.z how 
many French Crowns at 6.5.—2.d. Anſw. 250 
Crowns; For if 74d. give 1 Crown, 18500 d. ( Of 
370 Ducats ) will _= 250 Crowns, 3 | 

20. In 516 Dollers, at 4 5.—5 4d. the Doller x 
how many Guinneys at 1/.—1 5.—6 4. the piece 3 
Anſw. 106 Guinneys ; For if 258d. give 1 Guinney, 
27348 4. (or 516 Dollers) will give 106 Guianeys. 


CHAP, 
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"CHAP. "1X 
Of the. Iwoerſe Rule of Three, 


Z, HE Rule of Three: Inverſe is , when the 
.fourth' term required ought to proceed 

from the ſecond rerm , according to the ſame rate 
or proportion that the firſt proceeds from the 
third : ſo this' queſtion being propounded, if 8 . 
Horſes will be 'maintained 12 dayes with a certain 
vatitity of Provender, how many dayes will the 
ime quantity- maintain 16 Horſes ? Here as 8 is 
half 16, ſo _ the fourth term required to be 
half 12.3 for if certain buſhels of Proyender ſerve 
8 Horſts 12 dayes;; 16 Hotſes will eat op as much 
Provendet in -Htialf that time : and therefore you 
cannot fay here in a direct proportion ( as before 
; in the Rule of Three ditett) 

horſes dayes horſes 1,8 t9 16, ſois 12'to afho- 
8——12——16. ther namber which oughr to 
be in that cafe as great again as 12 3 but contrari- 
wife by an inverted Proportion , beginning with the 
laſt term firſt, as 16 is to 8, ſo is 12 to another 
number , which ought to be in this cafe half 12. 
Aad- by the due obſeryation of this definition, 
together with that of the Rule of Three Direct 
(propounded in the ninth Rule of the eighth Chap- 
ter ) when any, queſtion belonging to the ſingle 
Rule of Three is propounded , you may readily 
difcerg :by which of thoſe Rules it ought to be re- 


folved; for if the three terms given look for a 
fourth | 
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ow 
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fourth in a direct | as they ſtand ranked 
in the Rule, you reſolve the queſtion by the 
direct Rule z contrariwiſe when the proportion 


' is inverted or turned backwards, it ought to be 


reſolved by the Inverſe Rule. of : Three, which 
here followeth. | wet 
I1. In the Inverſe Rule of Three, after the three 
given terms are rightly __ in the 
Rule, and reduced (if there beneed) #* # work 
according to the.eleventh Rule of the *rpmer* 
eighth Chapter , multiply the firſt | 
term by the ſecond,; or (which is the ſame) the ſe- 
cond term by the firſt, and then divide the Prodn&t 
by the third term, fo the quorzent will give you the 
fourth term required,or anſwer of the queſtion; thus 
inthe queſtion premiſed inthe laſt Rule, if you mul- 
tiply 12 by 8, the Product ts 96, which if yon divide 
by 16, the Quotzent gives you 6, the fourth term res« 
quired, as by the ſubſequent operation is manifeſt, 
borſes dayes horſes es 
I 2——-16 6 
8 


16) 96 (6 
96 


a 


_ 
17. For the more ready diſcovering, whether 
a queſtion. propounded belongs | ; 
to the Rule of Three Direct,or How 70 diſters, whe- 
to the Rule Inverſe,obſerve the re - wahgeFs 
directions following,viz. 1, By yefetved by the Ridle Di- 
the ſenſe and:;tenour of theque-/  re#, or by the' Rule 
ſtion conſider, whether more.be. #nverſe | 
| | required 
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required or leſs; that is , whether the number 
fought muſt be greater or leſs than the ſecond 
term : Secondly , eſteeming the firſt and third 
terms as Extreams in reſpect of the ſecond , this 
will be a general Rule ; namely, When more 
is required , the leſſer extream is (the Div:ſor 
but when leſs is required, the greater extream 
is the Divi/or. ; Laſtly, the Diviſor being found 
out , it. will be apparent waether the Rule be 
Dire& or Inverſe ,, for when the Dzviſor is the 
firſt term, it is a Rule Direct; but when the 
Diviſor is the third term , the Rule is Inverſe. 
Another Examyle of the Rule Inverfe may be 
this; If 12 Mowers do mow certain Acres in 
4 dayes, in what time will 23 Mowers perform 
| the ſame work? Anſwer, 2 
AM. D. M, dayes, 2 hours, and ſomewhat 
more. _ as ; known 
12——4—23 terms being' rightly placed in 
mi It wy _ wil ſand as you 
— fee 1in the Example; and 
23) - (2 4907 ſince it is evident = 23 men 


y 4 
24 


will require leſs time than 12 
men to finiſh the fame work, 
therefore (by the Rule afore- 


23) 48 (2 hours going ) the greater of the 
46 two extream numbers 23 

2 and 12 muſt be the Divs/or 

| | and becauſe the Diviſer 23 
ſtands in the third place, this queſtion is to be 
wrought by the 'Rule Invetſe z wherefore multi- 
plying the firſt. term'12 by the ſecond term 4, the 
product is 48, which being divided by the firſt term 
23, the Quotient gives 2 dayes, and there is are- | 
£255 mainder 
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mainder af 2 dayes , which being reduced to hours, 
and thoſe divided. by 23 ,' the Quatient will: be 2 
hours,. and there is.yet a remainder of 2 hours to be 
ſubdivided 1nto 23 patts if you pleaſe; ſo that the 
fourth texgm ſought, -or anſwer of the queſtion is 2 
dayes, 2 khqurs, and ſomewhat more, 

Again, . take this fox.a third Example, If I lend 
my Friend 356 pounds: for one year and 35 dayes 
(the year being ſuppoſed to conſiſt of 365 dayes) 
how long time ought he to lend me 500 pounds to 
Tequite my courtehe? Anſwer, 284 dayes;and ſome- 
what more, there being a remainder, to wit 400,af- 

ter the Diviſion is finiftvg, as by the ſubſequent 6- 
peration is manifeſt. | 


[ D. / 
Sy 35 ———500 
365 ; 
add 35 


5]00)1424|00 (284 dayes. 


IV. The proof of the Inverſe Rule of Three is 
this, multiply the third term by , ___, 
the fourth, then if this Product be e- _ the 
qua! to the Product of the firſt term inverſe 5 
multiplyed by the ſecond; the work 
is true, otherwiſe erroneous; ſo in the Exam- 
. ple of the ſecond Rule, the Produtt of 16 and 6 
Equal to the Product of 8 and 12, But if ic 


G happy 
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happen that after the fourth term, or anſwer of the 
queftion, is found in the ſame denomination with 
the ſecond term , there is yet a'remamder, ſuch 
remainder muſt be added to the Product of the 
third term. multiplyed by the fourth, and then the 
ſum muſt be equal to the Product of the firſt and 
ſecond terms ( ſuch ſecond term being of the 
fame particular denomination with the fourth ;) 
ſo in the laſt Example, the fourth term is 284 dayes, 
and there remains 400 after the diviſion is finiſhr, 
this 400 being added to the Product of the Mul- 
tiplication of the third term 500, by the fourth 
term 284 gives 142400, which is equal to the Pro- 
duCt of the firſt term 356, multiplyed by the ſecond 
term 400 dayes. 


Cha X. —=7h6 dbdble Rules bz 


—CTEMAL'Y 
The: double Golden Rule Diref , performed 
by two-fingle Rules, 


7. THE Compound Golden Rule is ; whieik 
Y morethan 3 terms are propoinded. 


II. Under the Compound Golden Rule, is cottt- 
prehended the double Golden Rule, and divers Rules 
of plural proportion. & 


111. The double _ Rule is, __ tive 

- terms being propounded, a ſixth pro« 

_ _ _ portional tat chem is demanded : as 

in this queſtion, If 4. Students ſpend 

19 pounds in 3 months, how much will ſerve 8 Stu- 

dents 9 months? Or this, if 9 Buſhels of Provender 

ſerve 8 Horſes 12 days, how mahy Yays will 24 
Buſhels laſt 16 Horſes ? Fi IH | 


IV. The five ternis given in this Rule conſiſt of 
two. parts, Viz. A ſuppoſition ex _ __.. " 
prefled in the three fitſt ternis; and a =—_—— 
demand'propounded in the two laſt : of the ſame rills 
SO in the firſt Example of the laſt are #ftriburet, 
_ this _— (_if four Studerits fuppolitt 
pend 159 pounds in 3 months) is the ſuppo tion, 
and this ( how mutch will ſerve 8- Students mit 
&'3+ taonths) 
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months) is-the demand : likewiſe in the other 
Example of the ſame Rule, this clauſe (if nine 
Buſhels of Provender ferye.,8 Horſes 12 dayes ) 
is the ſuppoſition , and this *( How long, or how 
many days will 24 Buſhels laſt 16 Horſes) is the 
demand propounded. . 
Y. Here. for ranking the terms propounded in 
| _ ther due vgder, firſt obſerve amongſt 
jig ow > the terms of ſuppoſition , which of 
H——_ them hath the ſame denomination 
2, o{ 91, Nth the term required 3 - ther Teſer- 
ving that;6r: for the; econ PI4 a; wr the 
other two terms of ſuppoſition one above er 
ia tbc frſt, place, ; : And laſtly, the terms of demand 
likews(e one :above another in the third: place.of 
the Rule, in ſuth ſort that the uppermoſt 'ma 
have the ſame denomination with. the  permbRt 
of theſe in the firſt place -, Example, If- 4. Scu- 
dents {pend ; 19 pounds in| 3 months , how 
wich. mall 15a, : Srafemns, 9 months? _—_ 
ne enree. CELMS © QULOn are 4, 19, at 
ld Weg cork ng Yath che Guns dano- 
mination with the .term;required, Yiz. of Pounds, 
for you are 59 Fogolts how. much Money is re- 
of t 


quiſite . fe maintenance.. -of - 8. .Students 9 
., -< months; wherefore reſerving 19 for 
4—— 9: abe {ecqnd. place. I write 14 and 3 

3 ' ogg ahoye another thus z then draw- 
iag.2 line ; the, right, hand of 


* write” 19. in the. ſecond. place 3 . this. done, 

We week will, Jhand as in. the Margent ; Laſt of | 
all, the terms ;Mieqpand\ Dying .8 and 9:4,20g 8 
having,.the degomination ,,of "Students, 1 Place 
ic-in att ſamegine, with-4 and 19, and Fae 9 
: unde * 
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under it z/ all this performed,: thevetms in this.que- 
ſtion: gank themſelyes as rt nan AoTrivt Torly 


b—Ig—— 8: 

911 
Or thus, ; u£ 
J—— Ig: 


4 nie Cort; 


In» like manner ,/ if the: ſecond eoſin of the 
third Rule of this Chapter were! I the 
terms thereof ovght wreuy: ares 


Thus, O77 IN} IF 
8 <I6'Y 1 2-— we 
| D. 1530 '24 5. 
Or ths, Ho 141092 ft: 
Op omnn 2nmn— 4 
8 | 16:57 


YL 


VE. Queſtions nicgins te-the double Golden 
Rule may be reſolved by two ſingle' Rules of 
Three , or by the Golden Rule Compound is five 
Numbers. 

FFI: When Queſtions of whe. b Pragpooes if the 
this'nature are reſolved þy two bs f fone 
lingle Rules, the proportions FE Fog by two | 
are as followeth : 


.' As the uppermoſt term of the firſt place, is 
tothe middle termz So is the uppermoſt 
term of the laſt place to a fourth Number. 


G 4 IL. As 
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-- 11, As the[lowet: teri of the' firſt place is to 
that fourth Number ; ſocis the lower - term of the 
Jaſt place to the term required. 
| Soin this Example before recited, 
4—19—8 uſifg tacitly the lower term of the 
3 - g firſtplace asa common number in the 
firſt proportion, ſay thus, 
]. If 4 Students ſpend 19 pounds (in three 
months) what will ſerve 8.$tudents (the ſame 


_ time? be ES | 
Or thus, Tf 2 'Students fpend- 19 pounds, what 
; will8:fpend? ea 19. 6. 
Which Rule of Three: wilt be diſcovered to be 
direct (by the third Rule of the ninth Chapter ;) 
therefore the fourth proportional proceeding from 
the ſaid three given numbers 4, 19, and8 is 38 (by 
the 1oth Rule of the 8th Chapt. aforegoing.)Again, 
to find the term required, uſing tacitly the upper- 
moſt termof the third place-as a common Number 
In this laſt proportion, ſay as followeth. 
H. If in three months 38 pounds are ſp:nt ( by 
'" 8'Students) how much'!will ferye them for 9 
months ? ' F..Y0 i if | 
Or: thu, It's give 38, what will 9 yield you ? - 
Which Rule of Three will likewiſe be diſcovered 
to be dire&t (by the third Rule' 6f the ninth Chap- 
Ef z) therefore the fourth proportional proceeding 
ron the ſaid 3 numbers: 3;'38$, ard 9, you ſhatl 
Iikewiſe find (by the 10th Rule of tlie 8th Chapter 
before-recited) to be 114, for 38 being multiplyed 
by 9, the ' Produt is 342; which divided .'by 3 
yields you in the Quotient '314: So that I con- 
clude, If four Students ſpend*nineteern# pounds 
in three months, 114 pounds will ſerve ba 
Be ry 76 SH 


Chap: X: of Three Dire## = oh 
dents-9 months ; as you. may further obſerve by 
the Work following : 


4 —19 8 
s WP5 9—(114 
 4—19 8— (38] 3—38—9—( 114 
 _s 9 
4) 152 (38 | 3) 342 ( 114 
I2- | 3 
32 04 
Xo "D861 PODS a; 
= 12 
12 
O 7 INE 


In like manner if two ſingle Rules of Three be 
formed (according to the preceding 7th Rule) out 
of the five numbers given -in the laſt mentioned 
queſtion, the ſame being raaked according to the 
latter manner of ordering the ſaid numbers in the 
fifth Rule, each of the ſaid two Rules of Three will 
be a Rule direct, and the ſame anſwer of the que- 
ſtion, towit, 114 pounds will be diſcovered, as 
you may ſee by the ſubſequent operation, 


3 9 9 
4 8—) 114 
g-—19—g—( 57, 4—$7-8-( 114 
9 8 
3) 171 (57 | 4) 456(114 
I5 + 
21 O5 
21 + WA 
as: ng 16 
16 
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V11T. The double Golden Rule ts either Direct 
or Inverſe. 

IX. Tihe'double Golden Rule DireCt is, when 
both the noges Rules do _ of them look for a 

; ourth term in a direct proportion : As 

The double Gl 50 the Example of he feremth Rule, 
den RuleDireft. : 
FOES EG: whereeach of the two ſingle Rules of 
Three 15 a Rule Direct. 
/ For another Example take this, if the carriage 

of 8 C. weight 128 miles, coſt 48 ſhillings, for 
how much may I have 4 C. weight carried-32 miles 
after the ſame rate ? The terms of this queſtion ac- 
corcivg to the fifth Rule of this Chapter, rank 
themſclves in chi order : 


128 — 48 n_z 
. 8 4 

Now taking tacitly the lower term of the firſt 
_ as a common number, 1 form the firſt Rule of 

hree according to the ſeventh Rule, /aying. 

I: If the earriage of a certain weight -( to wit, 
8 C.) 128 miles will coſt 48 ſhillings, what will the 
carriage of the ſame weight 32 miles colt ? 

Here it 1s eaſe to diſcern , that the fewer mites 
any weight is carried, the Jefs money will pay for 
the carriage of that. weight ;' therefore the fourth 
number ſought by the ſaid Rule of Three muſt be 
lefs than the ſecond number 48 : And foraſiuuch as 
by the third Rule of the Ninth Chapter, when lels is 
required, the greater extream (whether It be the 
frſt or third number) muſt be the Diviſor-; there- 
fore the firſt number 128 is the Divifor, and conſe. 
quently the Rule of Three above propounded 1s a 


Rule direft, whertfore findittg out the fourth _ 
| er 
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ber by the tenth Rule of the eighth Chapter to 

12 ſhillings , I proceed to oy , Tecond propor- 
tion, and ſay; 

II. If the carriage of 8 C. "G69 miles) coſt 12 
ſhillings, how wuch muſt I give: to have-4'C. 
carried the ſame diſtance ; 

And here likewiſe finding a fourth number to 
be looked for in a direct proportion, I di 
that fourth, by the faid tenth Rule of the eg! 
Chaprer, to be 6s. which is the term dentan 
and the anſwer! to 'the queſtion. nilige of 8G. 13 
that ar laſt I condude, if the of 8 C.: 128 
miles coft 48 s.* the carria Se © rs miles 'will 
coſt 6 5s. according tothe ſame' Pe. ſee the whole 
Work. 


{ 


128 48 32 
8 : 4—(6 i 
138 ———48 
32 
96 
144 
128) 1536 '(12 
2285! : 
256 4 
256 | ' 
© 


$8—12—4—(6 
4 

8) 48 (6 
43 


—32—(12, 


© 
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CHAP. XI. : 


. The Double Golden Rule Inverſe”, perfortned 
by two fingle Rules, 


G3 14 


PHE Double: Golden Rule Inverſe is , when 
"A one of the ſingle Rules Looks for a fourth 
To double Gol. ELM 10/80 inverted proportion : -ASs 
_—_— In- in thelaſt Example ER, the 
werſe. . | fifth Ryle of the laſt Chapter. For if 
you. rank the terrms of - that queſtion, according; tq 
the aid fifth Rule, rhws, | 


8. 12 —16 
M 24 


And then work by two ſingle Rules of Three, 
formed according to the ſeventh Rule of the laſt 
Chapter, you ſhall find by the third Rule of the 
pinth Chapter , that the firſt of the ſaid two Rules 
of Three will be itverſe, and the latter dircct ; 
for ſaying firſt, if 8 horſes be maintained 12 dayes 
(by 9 buſhels of Provender) how many dayes will 
26 horſes be kept by ſo much Provender ? Here the 
anſwer 6 _ will be found out by the Rule of 
Three inverſe: Secondly , ſaying, If 9 buſhels of 
Proyefder be eaten up (by 16 horſes) in 6 dayes, in 
how many dayes will 24 buſhels be ſpent ? here the 
anſiver 16 dayes wilt, þe found out by the Rule of 
Three direft. af 

But if you oder the given terms uf the ſame 
queſtion, thus, , 


a— 9 
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Ho = T2-—L4 
4 | 16 


And then work by two ſingle Rules of Three, 
formed according tothe ſeventh Rule of the laſt 
Chapter, you ſhall find by the third Rule of the 
ninth Chapter, that the-firſtof the ſaid two Rules 
of Three will be Dited; /ardthe latter Inverſe g 
for ſaying firſt, If 9 buſhels'of Provender will laſt 
12 dayes (to maintain-8horfes) how many dayes 
will 24 buſhels ſerve the Tame number of horſes ? 


WC 


Now the Reſolution of the Queſtion propoun- 
fed being ranked after the firſt manner, is as fol- 
oweth, 


\ 


« * -w 
a 4\ 
n 


The dauble Rule 


g 24—(16 
ty 1 Brm—12———16—(6 
—— Wes. 
16) 96 (6 
>: 2196 
a O 


(4 
4 


4 48 Bj j 6 
54 
54 
welaeorrie 


Q 


, _ Again, The Reſolution of the ſame Queſtion. be- 
- Ing ranked after the laft manner, # chi - 


gn—1 —24 
8 ,16—(16 
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g——2—24-(32' 
12 


48 


Se that at Iaſt I a A If 9 Buſhels of. Proyender 
ſerve. 18. Horſes 12 dayes, 24 Buſhels will laſt 16 
Harſes ; 16. dayes., which is the reſolution of the 
Queſtion propounded, 

CHAP; 
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"CHAP. xm. © 


ae 


The Golden) Rale compounded of froe 


Numbers. 


T. PHE Golden Rule compound of five nuni- 

» þ bers is, when the terms being ranked, as be- 
fore, inſtead of the double terms we uſe their pro- 
ducts, and then proceed- to" find the term required 
by one ſingle Rule of Three. 

IT. Here when the Queſtion propounded ought 
Gs to be performed by the double Rule 
Rule compound Sire, multiplying the terms of the 
of free mm- firſt place, the one by the other, 
bers performed take their product for the firſt 
ty one ſingle term, the middle number for the ſe- 
Rule dire. cond, and the product of the two 
laſt terms for i tbe third ters; this done, having 
found by the Rule of Threedirect, a fourth pro- 
portional unto thoſe three; -that fourth term ſo 
found is the number you book for: ſo this que- 
ſtion being again propounded,” if 4 Students ſpend 
19]. in 3 months, how much will ſerve 8 Students 
9 months? and the terms thereof being ranked 
as before, viz. thm, 


f——] "At - 
3 9 
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So that if 4 Students ſpend 194. in three months, 

1141.- will be requiſite for the maintenance. of 
$ Students 9 months, ſee the whole operation, as 
followeth, 


4 —— 19-——5 
3 g9=—(114: 


12 72 "i 
9-  Q 
0 
64.8 
72 


\ 


12)1368 ( 114 os 


I2 


16 
12 


In like manner this being the Queſtion as before 
(in the lat Rule of the tenth Chapter) if the'cax- 
riage of 8 C. 128 miles, coſt 4$ s. what will the 
carriage of 4 C. 32 miles ſtand me in ? the Anſwer 
thereunto will be 6 s, as appears by the Work, 


3— 
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128————48 -32 
8 ::i'; 5428 4 
ponatm——m—_y —  ———_—_—y _ 
1024 384 128 
96 

48 
1024) 6144 ( 6 Shillings 
6144 
© 


11T. When the Queſtion propounded ought to 
be refolved by the double Rule In- 
TheGolden Rule verſe, having multiplyed the double 
On of frve terms acroſs, that is, the uppermoſt 
SH PP term of the firſt place by the lower 
fngle Rule di- Of the laſt, and the uppermoſt of the 
ret or inverſe. Iaſt place by the lower of the firſt, 
write each product under the lower 
term by which it is produced : and then if the In- 
verſe proportion be found in the uppermolt line, 
uſing thoſe products as ſingle terms, proceed to 
find the term required þy the ſingle Rule of Three 
direct: But in caſe you find the Inverſe propor- 
on in the lower. line , perform the Work by the 
Angle Rule of three Iaverie, | 
+.1S0 an the Example above-mentioned, if 9 buſhels 
of. Provender. ſerve '8 horſes x2 dayes., how long 
- wul 24 buſhels laſt 16 borſes ? Here 
8—12--16 if you rank the terms thus, you ſhall 
9 24 find the Inverſe proportion in the 
firſt line, as is obſerved in the laſt 
-Chapter : And therefore having ſubſcribed the 
products 
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products according to the direction given you in 
this Rule , I proceed'tb-ſatisfie the demand of this 
queſtion by the ſingleRute of Three dirett, as ap- 
pears by the Work following; | 


8 I 2-mmmne {0, : 

9 24—{ 16 

144 192. web 
12 
384 
Ig2 -. 


144) 2304 (16, 
144 


864. 
854 
' | O 4 
But the terms of this Queſtion being ranked 
thus, the Inverſe proportion 's ____... 
foutid in the lower line, as you g——<12-=—26 
may obſerve likewiſe by the laſt $8 - *- 16 


M— 


Chapter: whereupon in this caſe; *' :;. 

to reſolve the Queſtion, -I proceed by the ſingle 
Rule of-'Three Inverſe; as appears by . the, Wor 
hereunto annexed : howſoever therefore yon wo 
the Queſtion, you ſhall find the term required th 
be 16 ; ſo that at laſt Tconclude,; as before in 
laſt Chapter , -If 9 buſhels of Provender ferve 3 
_ 12 dayes, 24 buſkiels will Iaſt- 16 horſes IS 
dayes. 3 go UNS VIS0Y 


_ 


H : $—= 
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I 2—— 4 
16—(16 
192 144 
I2 
- 
334 
I92 


144) 2304 { 16 
I 44 


CHAP. XIII. 
The Rule of Fellowſhip. 


Z.%F*H E Rules of plural Proportion are thoſe, 
| T by which we reſolye dogs » that are 
of plrat diſcoyerable by more golden Rules 
portion. p than One 5 and yer cannot be perfor- 

Hg med by the double golden Rule men- 
tioned before in the three laſt Chapters. Of theſe 
Rules there ace divers kinds and yarieties, according 
£0 the nature of the Queſtion propounded ; for here 
he terms giyen are R_ four, On five, 
SPIPELLIMES MOTE,. an terms required fomerimes 
more than one, &s. ati , 
E Il. 


a” 


244 Aa 
WE 
4 T 


Chap. XINT; The Rate of Fellowſhip; 64 
11. Two particular Rules ,of *ptural proportiog 
are theſe, the Rule'of Fellowſhip, ahd the Rule 
of Alligation. LS OR 
117. The Rule | Fellowiliy is ont, by which 
in accompts amon vers men their. 
ſeveral ſtocks water with the whole Aw f 
gain or, loſs being propounded ) the ., s 
gain or loſs of each particular man may. be diſco- 
vered: As in this Example , Aand B were ſharers 
in a parcel of Merchandize, in the purchaſe of 
which A laid out 7 1. and B't1 1. and they having 
ſold this Commodity , find that their clear gains 
atnounts to 54 5. Now here the Queſtion to be 
reſolved by this Rule is, what part of that 54+ 
accrews to 4 , and what to B, according to the 
rate of the ſeveral ſums or ſtocks which they ad- 
ventured * Again, A, B, and C, fraight a Ship 
from the Canaries for England, with 108 Tuns of 
Wine, of which A had 48, B 36, and C 24, the 
Marriners meeting with a ſtorm at Sea, were cons 
ſtrained for the ſafety of their lives,tocaſt 45 Tun 
thereof over-board ; here the Queſtion to be re- 
ſolved is, How many of the 45 Tun each particu- 
lar Merchant hath loſt, according to the rate of his 
Adventure ? | 
IV. The Rule of Fellowſhip is either fingle of 
double, | 
Y. The fingle Rule is, when the ſtocks propotin= 
| ded do continue - in the Adventure ( or common 
Bank ) equal times , to wit , one ſtock as long 
' time as another; ; 6 
, V1. 1a the ſingle Rule of Fellow- #w #6 workthe 
ſhip, take the total of all the ſtocks for ſing/e Rule, 
the firſt term, the whole gain or loſs, 
2 


fof 
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Ww 


X04 .::The Rule of: Fellowſhip. +; Book 1. 
for the ſecond , and- the. particular ſtocks for the 
third terms; this. done, repeating the Rule of 
Three ſo often! , as there are 'particular ſtocks ih 
the. Queſtion , the fourth terms . produced upon 
thoſe ſeveral operations, are the reſpettive gains 
or loſſes of thoſe particular ſtocks propounded : So 
In the firſt Example above-mentioned 7 /. and 110. 
are the. ſtocks propounded , whoſe total is 18 /. 
which I take for the firſt term + Again, 54 s. the 
common gain, is the ſecond term , and 71. the 
firſt particular ſtotk, is the third term of the firſt 
proportion ; whereupon I ſay, as 18. to.54 s. ſo 
7 l. to another number , which by the direft Rule 
of Three 1 find to be 2 i 5s. viz. the part of the. gain 
due to A, that expended the*7 /. ſtock, Then for 
the ſecond. proportion , I fay., ,as 18/.to 545. fo 
117. to another number , which I likewiſe find by 
the Rule of Three direct to be ' 33 F. viz. the part 
of the gain due to B, for his 11 /. itock, 


J— 21 
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Apain, in the other premiſed Example, the par- 
ticular loſs that happens to 4, is 20 Tun, to B 15, 
And to C 10 Tun, . 


48 48 20 
366108 45—— 36 15 
 C24———10 


SITY YI... The double Rule of Fellowſhip 
2- Double. js,” when the ſtocks propounded are 

double numbers , viz. when cach PUT 
" | -— bat 


Chap. XIII. -' 7he Rule of Fellowſhip. G5 
hath relation to a particular timer: Example, - 4; 
B, and C, +hold a'paſture in "common ,for which 
they pay 45 l. per anmam.. In this Paſture A had 24 
Oxen went 32 dayes, B had 12 there'q4$ dayes, and 
C fed! 16 Oxen there 24 dayes z now'the Queſtion: 
to bereſolved by this Rule is, what part eack'of theſe: 
Tenants ought to pay of the 45 /. rent ? and here 
you may obſerve, that the ſtocks propourfded are dou- 
ble numbers, viz. each ſtock of Oxen hath-reference 
to a particular time; for the reſpective ſtock of Ais 
24 Oxen, andits particular time is 32 dayes ;, again, 
the ſtock of B is 12\Oxen , and the” r+ſpe#rve time 
i$48 dayes ; And laſtly; the ſtock of E146 Oxen, 
and its:prculiar time 18-24 dayes, which as you ſee-are 
double numbers. AION {C016 1139 O03 G1 1 IN 
VIII. Wn the —_ Rule of Fellowſhip, mul- 
tiply cach particular ſtock -by its reſpe- ©: , | 
Ave time ” and: wr ane of —_ | io rag 
Products for the firſt /term \, the whole - Rite, 
gain -Or : loſs... for the ſecond, and - it 
the ſaid: particalar Produtts of the double mum- 
bers for the third term : This done, repeating, 4s 
before, the Rule of 'Three, ſo often as” there are 
Products of the double. numbers ; the fourth-terms' 
produced upon thoſe ſeverz] operations ; are the 
numbers you look for : So in the' Example of "the 
laſt Rule, the Product of 24 and 32 is 768," the. 
Product: of 12 and 48 is 576, and the” Product of 
x6 and 24 is 384, the ſum of theſe Produits is 
1728, which is the firſt term in the Queſtion, ther 
45 l. the rent, is the ſecond term, and 763 the 
frſt Product; is the third term of the firſt pro- 
portion. Wherefore I fay, as 1728 to 45l. as 
768 to another number , which 1. tin, by che dts 
£48 ty H 3 
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£5 Pal $6 be 29: 24x... the parti of the 
Rent that 4 ought to pay + Then: for the: ſecond 
proportion. 7 ſay 28::1728 to:45.k 10 576 to 15 1. 
which is the part-that B opght to pay - And laſtly, 
3s 1728 £0 454.49; 334 tQ: 10 1ov5z% the. part that & 


aſt paye 


_ A ſecond) Example of, the: eighth. Rule, - Three 
Merchants, : 4, B, and C enter. Partnerſhip, and a- 
gree to continue: ina joynt Adventure 16: mancths z, 
A puts into the common ſtock at the begiuging of 
the aid” term ' 100 pounds:,.at 8 months .end he 
takes out 40 pounds, iand 4:months after ſuch ta- 
king out he putsin .449; pounds. B puts in, at firſt 
200 pounds, - at:6! months end he:;puts/in-5o: pounds! 
more, and 4/ months: after-the putting)in of the 
=” 0G he takes out 106, pounds. C-puts in at 
rſt -250;pounds, at four months end; he takes out 
$59. pounds, and 8 montbs afrer- ſuch taking our 
puts in .100 pounds. Now: at the end of the' faid 
46. months, they had gained/357 pounds, the:Que- 
ſion is how much of the {aid gain belongs to each 


Merchant for his ſhare. ( 
. In Queſtions of this Nature, two things areprin- 
capally'to be obſerved. 1. The whole time of Part- 
yerlſhip. 2. The.reſpeCtive time belongingto.cach 
man's particular ſtock: ſo here, it is evident; that, 
the whole time is 16 months, and the particular 
ſtocks, andtimes belonging to each Merchant will be 

#8 followeth, wa OC 
LR A hag 
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A had 100 tl. in the common ſtock (for $ 
months, therefore 100 mukciplied by 8 pr&-p 808 
duceth ——— | 

Alſo 60 l. foe 4 months * therefore 607 
multiplied by 4 ucdth 

Alfo 200 1, for 4 moiiths, cherefore 200 & 809 
multiplied by 4 produceth————— 

_ The total of the hy of wanzL andC1940. 


B. EO 200 l, in the iamon ſtock for 65 | 
months, therefore .200 > multiplied by 6180- 1200 
duceth=— 

Alſo 25o!. for 4 95g therefore 259, cog 
multiplied by 4 produceth———— 

Alſo 150. for 6 months ,. thnaſace __ __ 
multiplied by 6 produceth ———- 

The total of the woos of money and? 5700 3700 
time for B, is — 


HE or mann 


C had 1501. in the common ſtock for 4 
months, therefore 150 multiplied by 4,pro-C oy 
duceth —— _ TY 

Alfo 1001. for 8 months, == '800 


—_ lied by 8 praduceth— 
[{o-200 . for 4 motiriis, therefare 2002 - $00 
multiplied Gy 4 Pfroducethi=—— = 
The toral'of the : HY: of Ski zods 2200 
time for Ci oa 


Then og the ſaid' " 
wit,1840,3 100and 2200;t1.8M'Is 7140 here Ore 
proceeding as in-the laſt Exantple, I fay hs Rule 
of three direct, as' 7140 is tothe rotaF gain 357 

H 4 pounds z «, 


” , W. 
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pounds z ſo is 1840 to 92 pounds ns gain, of, A : 
Rn, AS 7140 is. to 357 { ſo is 3100 t0.155 the_ 
gain of” B: Laſtly, as 7140 isto 357, 10 is 2200 
ro 110the Ban of C. 
The Rule: 'of fellowſhip is 'proved | 
The } proof by Addition of. the terms required, whoſe 
; ſum ought to be equal to the cond t:rm 
in the Queſtion , Otherwiſe the whole Work is cr- 
roneous : ſo in the firſt Example of the fixth;Rule 
afore-going, 21 s. and 33 s. being added together 
are <q | £0-54- 5. the ſecond term 19 that Queſtian : 
em in the laſt Example of the ſame Rule, as 
ſoin the ferlt Examble of the laſt Rule, the: ſum of 
20, I 5, and 19, the terms Famed, are "put? 453 
the PE term —— 


f « 4 \ 
ln. I 'S* Tf s * F F4 4 
” __ — = 


AGT—_E moo - 
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: | The | Rule ' of Alligation, 


4 


at! E Rule of Alligation i is that, by which we 


lve-Queſti t concern th ring 
o Tod: rogerher. oy on 7 


n is eith Medial or FOE Y 

It. TTRNT n Med, Is, when pt ſe- 
quantities, and cates; 0 IVers 
re wh Af woe Ph 2 we gliſcpyer . the 
_ rate @, a mixture eek Br 

- cho >: buthely; of whezt,.2t 4 5. 
ch d. the buſhel, , 40, buſhels 
bd WY 5, ar 36 £” the buſhel ; -0d 59 buſhels 
T2 or 24 4, BE! buſhel ; - being mth 

wit 
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with 20. buſhels. of ,Oatsat 12 4. the buſhel, the Rule 
of Alligation medial ſheweth you the mean price of 
that miſtling. ; 
-TY. In Alligation medial , firſt, 7h Operations 
ſum the” given quantities, then find rate, nyc] 
the total value of all the ſimples : this 3, Jame 
done, the proportion will be 'as fol. 
loweth. 
' As the ſum of the quantities Is to the total valte 
of the ſimples : 
So is any part of the mixture propounded to 
the required mean rate or . price of that. 


part. 
Repeating again the | @iſcd Example of the 
third Rule, I-demand how much one buſhel of that 


miſtling is worth? Now the ſum of 10, 40, 50, 20 

(the given quantities) is 120 byikels, and the value” 
of the 10 buſhels of Wheat at 48 4. the buſhel, a- 

mounts to 480 4. for 48 being multiplied by ro, 
the product is 480 : Again, the valuc of the 40 bu- 
ſhels of Rye at 36 d. the buſhel, is 1440 4. The 
value of the 50' buſhels of Barley at 24 d. the buſhel, 

is 12004. Andthe value of 20 buſhels of Oats ar 
124. the buſhel is 240d. All theſc values being 
added together , their total is 3360 d. 1 fay then 
by. the Rule of Three Diret , it 120 buſhels give 
23604. What will 1 buſhel yield? The Rule pre- 
ſcotly anſwersme 28 d. whereupon I conclude, - that 
a buſhel of that, Miſtling may be afforded for 28 d. 

that is, 25. 44. which is the reſolution of the 


Dueſtion propounded. 


L20-— 33 6O-m—— I-—28 


Ito | The Rule of Book T. 

' In like manner if it be demanded what 8 Buſhels ' 
or a Quarter of that Miſtling is worth ? The Anſwer | 
will be 2244. which being divided by 12, and by 
that means reduced into ſpzlings, is 185,84, 


3360 $ =— 224 


120 


F. In Allipation Medial , the trial of the Work 

is by comparing the total value of the 

The Proof. ſeveral Simples with the yalue of the 

whole mixture : For when thoſe ſums ac- 

- cord, the operation is perfect ; ſo in the firſt Exam- 
ple of the laſt Rule. 


"10 Buſhels of Wheat at 45. the Sar th 


1 Buſhel is 2— 0—0 
'S' 40 Buſhels of Rye at 3 s. the 

& Buſhel is- 6—0—0 
X& } 50 Buſhels of Barley at 2s. the 

E Buſhel is —_ 5—0—0 
And 20 Buſhels of Oats at 12 d. 

'T the Buſhel is mm I —Q—O 

- All which amount'to 14—O0—0O 


which'is likewiſe the value of 120 Buſhels 
at 28 4., or' 2s. 4d: the Buſhel, for that alfo 
amounts to 147. | 
. KI. Alligation Alternate is , when having the ſc- 
pa veral rates of diyers Simples given,we diſ- 
_—_ cover ſuch quantities of them , as are ne- 
' _ Ceſſary to make a mixture , which may 

bear a certain rate propounded. 

Example : A man” being determined to mix 10 
Buſhels of Wheat at 4 5. or 48 4. the Buſhel, _ 
!t4 ye 
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Rye of 3 5. or 36 4.-the Buſhel,, with Barley of 
25, 0r 24d. the Buſhel, and with Oats-of 1 5; or 
12 d..the Buſhel, the- Rule of Alligation; Alternate 
will diſcover unto you how much Rye, how much 
Barley, and how much Oats he ought to add unto 
the 10.Buſhgls of Wheat; in ſuch fort that the 
mixttire of /them allrogether may; bear a certain 
rate pt price propoynded. ' (_ | 

VN. la Queſtions of Alligation' Alternate , you 
muſt rank the terms in ſuch ſort, 'that Sherk 
the given rate of the mixture may repre- —_ = 
ſent the root, and the ſeveral rates of Terms.-- 
the Simples may. ſtand as branches-iſ{- 
ſuing from that root : So the Example of the laſt 
Rule being propounded , I demand how much 
Rye, Barley, and Oats, ought-to'be added to the 
10 Buſhels of Wheat, that the mixture of all to- 
gether may- bear the -rate or price off 28 4. or 2's, 
4d. the Buſhel - And therefore- drawing a line of 
connexion , I place 28. the givenTrate of the'mix- 
cure, upon the left hand thereof by it ſelf" re- 
preſeting the Roor, and likewiſe write | 


the. other rates propounded, viz.- 48 4. C48 
36:4. 24 4. and 12d. one aboye ano- _ 28 36 
ther upon. the right hand'iof that lie _ 24. 
of Connexion, which rates are qon+ 12 


ceived to iſſue from 28-4. as 'branckes 
from-the Roor, the fabrick-hereof|appears* plaioly in 
the Margent. 

#TIT. Having ranked the terms in their due 
order, lin% the branches together by 
certain Arks, in ſuch-ſort ,. that one pry © 
that is greater than the Ryor or rate ; 
of the mixture, may always be coupled with ano- 
of Ry | | ther 


Is The Rule of Book I: 
ther that is leſs than the fame.: So in the premiſed 
Example; 48 may be linked-with 12, and 36 with 
24.0r otherwiſe. 48 may be coupled with 24., and 
36-with 12, and then the Work will ſtand 


AR 480 
vii | p | 
Thus, 28 fe, Or thus, 28 J 


313 77; jt 


1X. Having alligated: the branches ,- and found 
the differences betwixt them and the 
Howto orderthe Root,. write the differences of each 
erfferences. branch. juſt againſt his reſpective yoke- 
$$3-6: fellow. So the branches of the example 
afore-going being linked after. the firſt manner, 
and the difference; between ;28 'and 48 (by, the 
third or fourth, Rule of the fourth Chapter of 
this Book }). being 20, I place 20 juſt againſt -32, 
the reſpective yoke-fellow of' 48, Again, 16 be- 
ing the difference -betwixt 28 and 12, I write it 
pit-againſt 48.' In like manner 8. being the d/fe- 
det->. j-.. rence between 28. and 36, 1 
- C48 16 place it right againſt 24. 
© a 36 by ;4 And laſtly, 4 th&#:iference 
8 betwixt 28 and 24, 1 write 
a9. juſt againſt 36: In the end 
the whole Fabrick, of: ;the 
Work (as the branches-are 
- / +++, thus linked) will ſtapd asn 
2 2: the Example. 


v7 


_\ 


- But b 


Chap. XIV. - Alligation, 113 
- But the branches being linked after the other 
. manner, the Work will be thus diſpoſed : 


35 4 

3 To 

28 24 20 
I2 


For in this caſe 48 hath 24 for his yoke-fellow,and 
the reſpeCtive Com2rado of 36 1s 12; and here the h1i- 
terchangeable placing of the df proves 2s inthe pre- 
miſed Examples) is that which 1s more particularly 
termed Alternation, Ta | 

X. When one branch is-linked to divers other 
branches, and not to one alone, the differences 
ought to be as often tranſcribed, as it is ſo diverſſy 
linked. So1n the premiſed Example, you may ( if 
you pleaſe) conceive 12. to be coupkd both with 
48 and 36; likewiſe 24 may be conceived to be 
linked with the ſame 48 and 36; wherefore the 
difference betwixt 28 and 12 being 16, I write it 
both juſt againſt 48 and 36 : In like njanner the 
d:fference between 28 and 24 being 4', I write if 
likewiſe over Zgainſt the ſame numbers 48 and 36. 
Again, 20 being the difference betwixt 28 and 48, 
I place it juſt againſt 24 | 
and 12; and 8 being the 48 | IG. 4. 
difference between 28 and 36 16. 4+ 
36,l write it likewiſe oyer 
againſt the ſame numbers y 20. 5. 
24 and 12 : All this per- $9 20. 8. 
formed, the whole frame of the Work will ſtand as 
u the Margent. | 

2, Tae this for another Example : It is real” 

re 


T2 The Rule of | Book T. 
red to mix 10 buſhels of Wheat at 48 4. the baſhel 
with Rye of 364. the buſhel", with Barley of 24 4. 
the buſhel, and with Oats of 12 4. the buſhel, and 
the Queſtion now is, How much Rye, Barley, 
and Oats ought to be added to the 10 buſhels of 
Wheat, that the entire mixtire may be afforded 
at 16 d. the buſhel ? Here th&branches of this Que- 
tion (according to the eighth Rule of this Chapter) 
ought to be linked thus, 


And as for the Alternation of the differeiices , it 
is evident ( by the preſent Rule ) that the diffe- 
rence between 16 and 12 being 4, ought tobe thrice 
tranſcribed, viz. firſt juſt againſt 48, then againſt 
36, and laſt of all againſt 24. Again, 32 the dif- 
ference betwixt-16 and 48, as alfo 20 the diffe- 
rence between 16 and 36; And laſtly, 8 the diffe- 
rence betwixt 16 and 24, ought all te be placed jult 
apainſt I 2; 


3. I detetmining to mix 10 buſhels of Wheat af 
48 4d. the buſhel, with Rye of 36 4. the buſhel, 


with Barley of 24 4, the buſhel , aad with _-_ 
© 
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of 12 d. the Buſhel, deſire toknow how'much of 
each I ought to take, that I might afford the whole 
mixture at 40 d. the buſhel : Herethe whole Work 
being ordered according to the Rules aforegoing, 
it will ſtand as followeth. 


16, 28. 
48 *0 
hoC 36 8, 
24 8. 
I2 8, 


4. A man intending to mix 10 buſhels of Wheat 
at 48d. the buſhel, with Rye of 36 d. the buſhel, 
with Barley of 24 d. the buſhel, with Peaſe of 16 4. 
the buſhel, and with Oats of 12 4. the buſhel, de- 
ſires to know how much Rye , Barley, Pegſe, and 
Oats he ought to add to the 10 buſhels of Whear, 
that the whole: maſs of Corn ſo mixed might be 
afforded at 20 4. the buſhel. This Queſtion being 
thus propounded, the terms thereof (by the Rules 
aforegoing) may be All;gated, and the differences 
of the terms Alternated, as followeth. 


48 q+ 
36 4+ 

20C 24 4. 8. 
16. 28, 16. 4. 
I2 4. 


5- Laſtly, A Goldſmith hath ſome Gold of 24 
Caretts, other of 21 Cares, and other ſome of 19 
Caretts fine, which he would ſo mix with Alloy, 
that 192 Ounces of the entire »1x:we might bear 

| 17 


Li6 - The Rule of Rook T: 
17 CaretZs fine , now the Queftion is, how much of 
ezch ſort, as alſo how much Alloy he muſt take to 
RS accompliſh his defire'? Before -you 
Fre, ad _— can well underſtand this Queſt ion; it 
Ally is, will be neceſfary 'to- explain what a 
Bs Care(? fine , and what Alloy is : the 
Mint-Maſters and Goldſmiths to-diſtinguiſh the 
| an fineneſs of Gold, eſteem an entire ounce 

© contain 24 Carefs,, and one ounce of Gold 
that being tryed in the fire Ioſeth nothing of the 
weight, is ſaid to be 24 Carets fine - again, the 
ounce that being tryed loſeth one four and twen- 
rieth part of the weight, is ſaid to be 23 Caretts 

ne : In like manner that which loſeth two four 
and twentieth parts of the ounce, is eſteemed to 
be 22 Caret#s fine, and ſo conſequently of the 
teſt : And as for Alloy, it is filver, copper, or ſome 
other baſer metal, with which the Goldſmiths uſe 
ro mix their Gold, to the intent they may mode- 
rate, or abate the. fineneſs thereof. Here you 
may-alſo obſerve, 'that as che fineneſs of Gold is mea- 
ured by Cards, ſo is the fineneſs of Silver eſtimated 
by oxnces : In Tach ſort, that a poand of Silver,which 
heing tryed a certain time in the- fire, loſeth no- 
thing of the wezehr, is faid ;to be 12 ounces fine. 
But a pound, that being tryed loſeth ſomewhat of 
the wezght, is ſaid to be the remainder of the weight 
fine. Example; a pond of Silver, that loſeth in the 
fire ONE ounce 8 p, 1s eſtimated to he 10 ounces 12 p. 
fine; and that which loſeth 2 ounces 8 p. 10 grains, 
is ſaid to be 9 gutietx 11 p. 14 grains fine, &&c. Now 
to irank- the rerms'of- the laſt mentioned Oneſtion, 
. as.alſo the differenceg"of the terms in their due or- 
- der , 'becauſe: the. three- given- branches -(viz. 24 
FI Carcits, 
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Caret#s, 21 Carefts, and 19 Carefts) are all greater 
than 157 Caretts the ropr'or rate of the zixrare. 1 
add o as another branch , which I conceive to be 
leſs than the root , and then proceed as in the for- 
mer operations ; the whole frame of the Work is 
expreſſed here, as followeth'; ; 


XI.: When in: one andthe ſame line there are 
found more differences than one, add -* 
them together, and write-the ſum juſt: p75 #9 adit the 
againft the: ſame differences before: diſrences, 
a ſtraight line drawn towards the righg-:.. 
hand of the Work. -. ' 36) + babg | 

So the firſt Example of the laſt Rule being pro- 
poundetl, the ſum of 16 and' 4 ( the- differences 
placed /juſt againſt the firſt” branch) being--20,"1 
write it over againſt the ſame differences, before 
the new line drawn upon the right hand of” the 
Work, and ſo conſequently the reſt "in their due 
_ » as appears by the Example hereunto an» 
N d7I2Y91 Sa | v4 


$112 £48 16. 4.i| 20 
| >) 16, 4. | 20 
28 20. 8; | 28. 

++ .: 28 
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In like manner the laſt Ex: of the laſt Rule 
Band oftered, the whole Fabrick of the Work will 


Na as follower: 
24 * | 17 
21 17 
v7 19 17 
© £209 


IT F< Allization Alkehats. is, Gther Partial 
or Total, 

XII. Alternation Partial is, when having the 
a - ſeveral rates of divers Simples, and the 
S172, Juantity of orie-of them (given, we Uiſco- 

yer) the fereral quantities of the reſt , in 

fuch ſort:.that a mixture: of thoſe Si | being 
made aeeatding; tothe quantity given, andthe quan- 
tities ſo foundz. ithar rhixture; may: bear a: certain rate 
pro unded - Of this kind is the Example: of the 
h Rule; As alfd all the Examples bf the! cehth 


I. iX 1. V.: Tf Queſtions of: Alreras: 
wed - tion” Partial; the proportion is'as fol- 
Rule, l1oweth. If 


Asthe diffttence annexed; to. the. ficſt branch is 
to the ſeveral differences vf the reſt 3//- 2; 
So is the quantity propounded to the ſeveral quan- 


tities required. 
So the Example of the ſix 4 feventh Rules 
, and the 
ces pf the terms 


of this Chapter -being- 

terms thereof , #$ alſo the di 

being ordered after. the firſt mmnrier (ſhewed you ' 

in the ninth Rule ———_ it 18_tvident _ ; 
or 


0 


Chap. XIV: * Alligation: 
for every 16 Buſhels / 


of Wheat that1 take  . - 438 *% [16 
in the \mbxrure,, IT he foft G 36 \| 5 
ought to take 4 Bu- Caſe. 2924 4. 3 
ſhels of Rye, 8 Bu- 12 20 


ſhels of Barley, and 20 Buſhels of- Oats; and 
therefore 7 ſay, {ILL 


I, As-16 thedifference arinexed to the firſt branch 
(being the rate of the Wheat) is to 4 the dif- 
ference annexed to the next, being the rate of 
the Rye; ſois 16'the -piyen quantity of the 
Wheat to another number; whuch being found 
by the Rule of Three drre&.,, to be two buſhels 
and an half (or two pecks) is the quantity of 

| Ryeneceſlary in the mixeare. 

Il. As 16 to 8, {Þ1is-10 to ariother number , 

- which being likewiſe found by the Rule of Three 
to be five buſhels, is the quantityof. Barley ne» 
ceſlary in the mixture. ( aim! ; 

NI. As 16 to 20, ſo is 10 to another number; 
which being in like ſort found by the Rule 
of Three to be 12\buſhels , and half of a 
buſhel, is the quantity - of Oats requiſite in 


the axture. 


So. that at laſt I conclude; a heap of Corn being 
compoſed of 10 buſhels of 'Wheat, 2 buſhels.and 2 
half of Rye,5 buſhels of Barley,and 12 bufhelsand an 
half of Oats(when thoſe ſeveral Grains bear the py;- 
res aforeſaid) may beafforded at 2 s. 44. the buſhel; 

The fame Example being ordered after  - | 
the Tecond manner ( ex likewiſe 1g - 4 cats 
.” the gth Rule of this pre = Chapter) 7 ſay, i. ki 

2 - 
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1. As 4 the difference annexed to the rate of the 
Wheat, -is to 16 the difference annexed to the 
rats-of the Rye; ſois 10 the given quantity of 
the. Wheat,” to 40 buſhels the required quantity 
of the Rye. 21 F.1 c 

II. As 4to 20, fois 10 to 50 buſhels, the requi- 
ſite quantity of the Barley. 

III. As 4 to 8, ſois 10 to 20 buſhels, the quanti- 
ty of the Oats neceſſary in the mixture. 


RI 8 
b) '[1O; 
23924 '20 
I2 18: 


$0 that I conclude again, a' maſs of Corn being 
compounded of 10 buſhels of Wheat, 40* buſhels of 
Rye, 50 buſhels of Barley, /atid 20 buſhels of Oats, 
-(when thofe>Grains bear! the prices propounded in 
this Example ) may be. afforded at 2.5. 44. the 
buſhel as before. - BW z 
3. That Example being diſpoſed after the 
3. Caſe-' third manner-'(expreſled in thetenth and 
eleventh Rules of this Chapter) 7 ſay, 
I, As 20 the ſum of the differencesannexed'to the 
rate of the Wheat, isto 20 the ſum of the diffe- 
'- Tences annexed tothe ite of the Rye'; 'To'is 10 
the given.guantity.of the' Wheat, to 10 buſhels 
the required quantity of the Rye. 
I. As20to 28, fois 10 to' 14 buſhels 'the requs- 
oſs quantity of the Barley. (MET? 
Ul. A820 to 28, ſois 10 to 14 buſhels; the quan- 
.- Jity of Oats demanded in the mixture. 


28 
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48 16.4|20 

28 2 16.4/20 
24 20.8[28 
12 20.8[28 

Whereupon this third time likewiſe I conclude, 
that (thoſe Grains till retaining the given rates) 
10 buſhels of Wheat, 10 buſhels of Rye, 14 buſhels 
of Barley, 'and 14 buſhels. of Oats being all mixed 
cogether, will conſtitute a aſs of Corn, that may 
be afforded at _ ” 25; 4 yy = bothes. 

By this Example thus diverſfyedit plainly appears, 
that the quancirles required Hy be altered cer 
as the Queſtion given will admit divers Alliga- 
#015, and yet the mixture-produced will ſtill hold 
the rate propoundedg but when the Qzeft:on pro- 
pounded will admit but one only way of Alligation, 
the quantities required to make the zrsxture, cannot 
be varied ; ſo the ſecond Example of the tenth Rule 
of this Chapter, being again produced, and or- 
dered according to the direction of the eleventh 
Rule aforegoing, 7 ſay, | 
TI. As 4 t04, ſo 10 to 10 buſhels of Rye. 

: IL. As 4 to 4, ſo 10 to 10 buſhels of Barley. 

III, As 4 toG6o, fo 10 ta150 buſhels of Oats. p 


\& by The Rule of - Book]: 
So that for this Queſtion I conglude, to 10 buſhels 
of Wheat you ought to add 10 buſhels of Rye 
16 buſhels of Bats and 150 of Qats, to the en 
that a mxture of Corn might be made, which may 
be ſold at 16 4. the buſhel - And here the quantities 
found (v:z. 10, 10, and 150) cannot be altered, be- 
cauſe the germs of this Queſtion will not admit any 
other variety of Alligation, 
XV. In, Alternation Partial, the proof is likewiſe 
Ee by comparing the total yalue of the ſe- 
The Proof. yeral EOIS » With the value .of the 


whole mixture. : So in the ſecond exam- 


ple of the laſt 'Ryle, the total value of the 10 buſh- 
els of Wheat; 40 buſhels of Rye, 50 buſhels of- 
Barley , and 20; buſhels of - Oats amounts to 14. 
which is alſo the value of the whole mixture at 2 5. 
4d. the buſhel, as appears: by the example of the 
fifth Rule of this preſent Chapter. | 
_ F/T. Alternation total is, when baving the to-- 
tal quantity of all the fimples, toge- 
Alternation ther with their ſeveral rates, we pro- 
| txxel,  quce: their ſeveral: quantities, in ' ſuch 
ſort, that a mixture of theni being 

made according to the quantities ſo found, that mix - 
ture may bear a certain rate Pr_ : Of 
this ſort is the laſt example ot the tenth Rule 
aforegoing; as-alſo this, a Goldſmith having di- 
vers ſorts of Gold, viz. ſome gf 24 Caredts, other 
of 22 Cares, ſome of 18 Gare, and other ſome 
of 16 Caredts fine, is deſirvys to melt. of all theſe 
forts ſo much together, a$-may make a «ſs con- 
taining 60 onnces of: 21 Carects fire : Now this 
Rule of Alernation toral fheweth you how much you 
aft to take of each ſort,” to the end the whole maſs 
may 
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»ay contain juſt 60 ounces of 22 Carefts, the 
fineneſg propounded. | 21 
X7/TI, ln Queſtions of Alterna; The Proportions 
tion total the proportion: is ,' as 
followeth. gANG TS 
As the ſum of all the differences is to the total 
uantity of all the fimples : So is the correſpon- 
Jent difference of each rate to the reſpettive 
quantity of the ſame rate. * | 
So the laſt example of the laſt Rule being pro- 
pounded, 7 ſay, | 
1I. As 12 the. ſum of the differences is to .60 
ounces the zoral quantity of all the ſimples : ſo 
is 5 the correſpondent difference of 24 Carects 
the firſt rate, to 25 ounces, viz, the required 
quantity of the Gold of the ſame rate , which 
may be taken to make the mixture proponn- 
&& tf: nw ON” a 
Il. As 12't9 60, ſo 15,3 the correſpondent diffe- 
rence Of 22 Carects the {xcond rate, to 15 oun- 
ces,viz.the =_ O ihe Gold of 22 CareCts, 
that ought to be uſed in the mixture. 
Ill. As 12 to 60; ſo is 1 to 5 ounces of the Gold 
of 18 Caredts fine. F132 £0# 
IV. As 12to 60, ſo js 3-to 15 ouncesof the Gold 
| of 16 Carects fize, which are requiſite to bg 
taken for the mixture propounded, 


UMI 


Y 
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Wherevpon I conclude ,, that 25 onnces of 24 Ca- 
redts fine, 15 ounces of 2.2 Carefts, 5 ounces of 18 
Carects;and 15 ounces of 16 Carects fine , being all 
melted together will produce a aſs of Gold con- 
taining 60 ounces of 21 Caredts fine, which is the re- 
ſolution ofthe Quefton propounded. 

- Again, The laſt Example of the tenth Rule being 
here repeated, and ordered according to the dire- 
&ion of the eleventh Rule, I ſay, 

I. A$64 to 192, fois 17to 51 ounces of 24 Ca- 


reCts fine. 
IL. As 64 to 192, ſo'is 17 to 51 ounces of 21 
. CareCts fine, 
HI. As 64 to 192, ſois 17 to 51 ounces of 19 
_ Carects fine. ; 
IV. As 64 to 192,ſ0 is 13 to 39 ounces of Alloy, 
24 v7 17 
© | Ja \. 17 17 
T7919 17 17 
0#*,21 * © 7.4. 2.113 


And therefore for concluſion I ſay, that 5 1 ounces 
of Gold, 24 Caredts fine, 51 ounces of [2.1 Carects 
fine, 51 ounces of 19 Caredts fine , and 39. ounces 
of Alloy being all-mixed together , will produce a 
Maſs containing 192 ounces of Gold, 17 Ca- 
rects fine , which is the ſatisfafion of "the queſtion 
premiſed, | 

And here obſervt (as before in the + oper of 
the fourteenth Rule of this Chapter ): that the 0- 
perations of the firſt of-theſe Examples may be va- 
ried according to the diverſity of the mw 

| whi 


\ 
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which it will admit, whereas the laſt-Example is 
not ſubje&t; to any. variety, the eMl5garions thereof 
remaining always the ſame. . - _ Tos 1 

XV111.. Here. the operation is: perfect , . when 
the ſum of the quanties foundagrees with ,,. Prod. 
the tutal quantity propounded z. So in the y 
firſt Example of the laſt Rule, 25, 15, 5, and 
15 (the quantities found) being all added toge- 
ther amount to 60, which. is the total quaatity pro- 
pounded. | 


CHAP. XV. 
The Rule of Falſe. 


I. TY E Rule of Falſe is always performed by 
falſe and ſuppoſititial numbers taken at plea- 

ſure after the Propoſition is made, and the queſtion 
propounded ; for things are ſaid to be found out by 
the Rule of Falſe, when by falſe terms ſappoſed, we 
diſcover the true terms required, | 

IT. The Rwle of Falſe , is either of ſingle or dow- 
ble Poſition, | | 

TIT. TheRule of ſingle Poſition is, The Rule of ſin 
when at once,viz.by one falſe Poſition, &* Poſitron. | 
we have means to diſcover the true reſolution of the 
Queſtion propounded. - | : 

For Example : A, B, and C, determining to: buy 
together a certain .quantity of Timber ,, that ſhould 
coſt them 361, _ amongſt themſelves ' that B 
ſhall pay of that-ſum a rhird part more than 4, and 
that C- ſhall pay a forth more than B. \Now' the 
Queſtion is, What particular ſum each-of theſe 
parties 
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parties onght to pay of the 36 /. To reſolye this 
meſtion; firſt, put the caſe that 4 ought to pa 
6 |, of the 36 /. and then B muſt pay 37 becauſe 
he piys one third part more than 4. Andlaftly, 
E-ovght to pay 104. becauſe he is to lay out one 
fourth part more than B. This done, although by 
adfition of theſe three ſums , viz. 6,8, and 10, 1 | 

find that I haye made a wrong Poſirion ( their to- 
taF amounting only to 24 /. which onght.to have 
been 367.) nevertheleſs by thoſe ſuppoſirional Num- 
hens, =_ means to __ ome ſums which 
the ſeveral parties ought to pay - for / by the 
Rule of Three Dirett. WE jo wy 
I. As 24to 36, ſo1s6 to 91, the part that 4 
muſt pay. - | 
H. As 24 to 36, fois8 to 121, the part that B 
_ ought to pay. F 
HJ. :As 24 to-36, ſo is 10 to 15 1. the part of the 
-- 3861. that C muſt pay. 
\ JF. Here for trial of this Rule the total of 
*s Pro. the fums found ought to accord with 
" the ſum given : So in the Example of the 
-Rule, 9g, 12, and 15 being all added together 
amount. to 36, the ſum propounded. 
=, The G__ double Poſhges .- ys two 
_—_ alſe Poſcrons are 1a or the 
2& gale. efolurion of the vettion opound- 
| ed. As in thu, A Workman ha- 
wkig/threſht out 40 quarters of Grain ( part there- 
of being Wheat, and the reſt 'Barley } received 
For his labour 28 3. being paid after the rate of 12 4. 
for every [quarter' of Whear , and '6 d. for each 
nn 5: Now here the ion” 15, 
how many. of: thoſe 40quatters were ogg 
23.5: | OW 


44 


Chap. XV. Falſe. | r27 
how many Barley? Here therefore I firſt ſuppoſe 
at random, that there was 26 quarters of Wheat; 
and 14 of Barley, and then to diſcover whether | 
have guefſed right or wrong, I find how much ma- 
ney is due unto the Workman at the rate of 12 4. 
the Quarter of ' Wheat, and 64. the Quarter of 
Barley, which 1 find to be 33 s. (viz. 26 5. for the 
26 Quarters of Wheat, and 7 s. for the 14 Quar- 
ters of Barley) which he ought'to have recei 

if my ſuppoſition had been right; but becauſe it dif. 
fers from 28 5. the true ſum that he received, I 
perceive I have miſt the mark, and therefore diſ- 
covering how much I have err*d by finding the 
difference betwixt 28's. and 33 s. I keep in mind 
5 their difference, which is called the firft errour, or 
the errowr of the firſt Poſition : Again, I propound for 
the ſecond Poſitron , that ' there was 30 quarters of 
Wheat, and 10 quarters of Barley ;' and then the 
ſecond errour I find tobe 7 ; for there is then due ta 
the Workman for the 30 gunre of Wheat 30 s, 
and for the 10 quarters of Barley p 5, 10 all 355. 
which differs from 28 5s. the. true ſum that he re- 
ceived, by 7s. and here by theſe two falſe Poſitions, 
together with their errours, you may diſcoyer how 
many quarters of Wheat, and how many of Barle 
the Workman threſht, as ſhall be further explainet 


by the Rule Rule OK p. 

VT. In the Rule ok double Poſition 
having drawn two lines &croſs, and 7ye Operathns  - 
placed the terms of Iſe Poſrion Lone: 2 
(viz. thoſe that jp the Hg Denomination). af, 
the r—_ end of that Croſs, as alſo each erronr:;, 
under his reſpective Poſirzon at the lower end of the 
ſame Croſs, multiply each errour by the contrary 


Poſugon 


Et EEO 7 
- 
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Poſition ;, that is, the ſecond erroxr by the firſt Po 
rien, and the firſt errour by the ſecond Poſition ;, this 
done, when both the errours are of one and the ſame 
kind (viz. both ceſſes or both defedts) ſubtract 
the leſs Product out of the greater, and then the re- 
mainder is your Dividend ; but if the errours be. of 
differing kinds, (viz. one of them an exceſs, and 
the other a defect) add thoſe Produtts together, 
and then the ſum .will be your Dividend, which if 
you divide by the: difference of the erroxrs.,, ( when 
they are of one and the ſame kind) or by their ſum 
(when they are of different kinds) the Quotient will 
ive you a number you look for, having the ſame 
Badtninetion with the falſe Poſirsons placed at the 

upper end of the Croſs. | 
1. Example. The Queſtion of the laſt Rule being 
again . propqunded, I place theſe terms, viz. 26 
(Navin the Denomination of the Quarters of 
Wheat in the firſf Poſition) and 30 ( having the 
e Denomination in the ſecond Poicn at the 
upper end of the Croſs: Asalſo 5 and 7 the two 
errours reſpectively under them at the lower end of 
the ſame Croſs, as you may ſee it exemplified by the 
Pattern following. 
dn het this 182 —— 150 
C, Co— 
feferiv TE 36.-.. 32 .. $0 
the two 
muxt whAce it - 
5 fold, ought ( 16 
fo be ſubtrat- 
ed - from the 
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»'This done, having multiplied 26 by. 7, the Pro- 
dutt is 182, and likewiſe 30 by 5, the Prodatt Is 150; 
which being deducted out of 182 :( becauſe the ex- 
rours here are both of the ſame kind, that is, are 
each of them an exceſs above 28 s. the ſum that 
the workman received) the remainder 1s 32, which 
being divided by 2 (the difference betwixt 5 and 7 
the two errours ) leaves.in the ©notient 16 , for 
the quarters of Wheat _ workman threſhe, 
whoſe complement to 40 v2. 24 are the quarters 
of Barley , that he' likewiſe threſht ; ſo at laſt I 
conclude, the workman receiving 28 s. for his 
wages in threſhing out 40 quarters of Grain (be- 
ing part Wheat, part Barley) at 12 4. the quarter 
of Wheat : and 6 4. the quarter of Barley, threſhed 
in-all 16 quarters of Wheat , .and 24 quarters of 
Barley. ; 
2: Example. The fame Queſtion being again pro- 
pounded, I ſuppoſe for my firſ# Poſirion that;there = 
are 8 quarters of Wheat, and 32 quarters of :Bar- 
ley, and then the firſt errour will- be 4 5, for 8:5 
being accounted for the 8 quarters of Wheat, and 
16-5. for the 32 quarters of Barley,make mall 245. 
which wants 45s. of 28 s. the ſum ireceiyed: + As 
gain, ſ*ppoſing that there are 12 quarters of Wheat, 
and 28 quarters of Barley , the ſecond' errour- wilt 
be2 5s. for 12 5, being allowed for the 12 quarters 
of Wheat, and 145. for the- 28 quarters of Barley; 
the _ is-26 5, _ _ 2 5. ſhort - Ay 52the 
right ſum : now: then 8 being 'multiplied by a; 
the Produdt is 16 ;, likewiſe ny — 
out of which if you dedu 16: (becauſe the-'\er- 
' Tours in this caſe happen to be both defeCts under 
28 5, the ſum received) the remainder is 32, which 


being 
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being divided by 2 ( the difference of the errours ) 


. 
- 


gre you. in the quotient 16, iz. the quarters of 
Wheat, as before, 

16 —— --48 

8 32 12 


= 


'3 Examble, The ſame demand being the third 
timeptoduced, I take for my firſt Poſicion 10 quar: 
ters of Wheat, and 30 quarters of Barley, and then 

ding as before, the firſt errour will prove 3 -: 
which upon that Poſitron I want of 28 5. the right 

fum: Again here for the ſecond Poſition 1 take 26 
—_— of Wheat; and 14 quarters of Barley; and 

en the ſecond errour will be 5... which-upon that 
Poſ:ow | have exceeded. 28 3, the true ſum: now 
ther multiplying xo by 5;the Produtt is 5o, and 26 
by:3, the Product is 78 : And here (becauſe the er- 
rtours-are 'of different kinds , one of them being 
{I nr and the other an exceſs of 23 5. the true 
| ) You are to add 50 and 78 the two Products 

together, whoſe. ſum is 128, which .being divided 

by $;, the ſfuin of z and 5 the twoerrours, gives 
you if1-the' quotient! 16 for the quarters of Wheat; 
at tefore in the former reſolutions. So that what 
ſoever-you- rake in this Quefticon you ſhall 

always find, that'che Workman threſhed 16 quar- 
£11 WF eers 
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ters of Wheat, and 24 quarters of Barley, which is 

the Reſolution vf the Queſtion propounded. *' ' > 
5o. + 78 __ het thit 

In- 

10 128 26 g ex ite 
Numbers , . be« 

fot whi i 

| % fount,onght ra 

(16 —_ alle rg 


V11. Here the trial is the {a th that which 
is uſed in finding out the erpors ; in the Ex- 
ample premifed 16 and being th&>numbers 
found, and 16 s. being allowed for the 16 quarters 
of Wheat, likewiſe 12 s. for the 24 quarters of 
Barley, their ſur is 28 s. which was the fum received 
bythe Workman.- 2 
4. Example. A certain man being demanded what 
was the age of each of his/4 Sohs ? Anſwered; tha 
his eldeſt Son was 4. years elder than the feeond 
his. fecond- Son was 4 years elder than the third; 
his third Son was 4 years elder thanthe fourth'or 
youngeſt; and his "fourth. or youngeſt , 'was 
the age of the eKdeſt; the Queſtion is, whit was 
the age of each Son ? Here-I pnefsthe' age of the 
eldeſt Son to be 16, then it may be inferrd fron 
the Queſtion, that the age of the ſecond Son was 
12, the age of the third 8, and the age of the fourth 
or-youngeſt 4, this 4 ſhould be half 16 (for the 
(_ faith, that the age of the youngeſt was 
half the age of the eldeſt) but it wants 4 of what it 
ought 
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ouzht to be ; wherefore I make a ſecond Poſition, 
and take 20 for the age of the eldeſt, then'the age 
of. the ſecond muſt neceſſarily be 16 , the age of 
the third 12, and the age of the fourth 8, which 
ſhould be half 20, but it wants 2 : now (according 
to the Rule) multiplying 16 (be firſt Poſition) by 
2 (the ſecond errour) the Produwtt is-32, alſo mul- 


oh / Aiplying 20 (the 
93 , — © $ © ſecand Poſition) 
$6. 48. 20 - by 4\\( tite firſt 
errour)' the Pro- 
duct is 80, and- 
becauſe the er- 
rours are both of 
one kind, to witz 


m_ | both defective ; I 
;$, {pi 1:2 ſubtract the lef- 
| 2, ſer Product from 

, 2) 48-(24 . the greater, ſo 


| the . remainder is 
43 fora Dividend, alſo ſubtrafting the i leſſer 
errpur from the. greater, the remainder is 2 for 
= Dj iyiſor : Laſtly , dividing 48, by 2, the quo- 
riens .is -24., and. ſuch was the age of the eldeſt 
Son, ..; therefore. the age of the ſecond was 20 3 
the age,of the third 16, and: the age of the fourth 
12, which is half the age of the eldeſt, as was de- 
glared by the Queſtion. 
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The Dofrine of Vulgar 


FraGions, 


- +1 © © HAP. XVI 
da ,,.N otation of Pulgar Fraftions; 


}. FgHus fat of eArichmetick, in whole numbers, only 
- A  theDoftrine of Fraftions enſueth,; which de- 
pends-uppnthis ſuppofition, that Unity, or at leaſt 
one whole thing, whatſoever it be, may in mind' 
be conceived diviſible-inito any number: of equal 
parts. ſame / will not- allow 1 or unity to be a 
number; when it is conſider'd in the abſtratt, and 
ſeparated from matter, but foraſmnch as that Prince 
of Arithmeticians Diophantws of Alexandria ; in 
divers of his ſubtil Problemes doth mention unity 


as a number, and propounds it to be divided into - 


numbers, I ſhall take'the like liberty to eſteem 1 or 
unity as a number, and-likewiſe ſuppoſe it diviſible 
1ato-any number of equal parts, | 
11. A broken number , otherwiſe Ne 

called a Frat#4or,''is only part of an Inte- | 4 Frafiet 
ger or whole thing, as if you would 

expreſs in figures the length of a piece of cloth, 
that contains rbree fourths 5 or (which js' all wh 


three quarters of a yard , you are to write it thus 4, 


that is, an entire yard being ſuppoſed to be divid 
into four cqual parts, the length of the piece pro» 
K pounded 


\ 
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pounded is three of thoſe four parts: In like man- 
ner (a. Fodt. being divided Into; 12 inves) you 
muſt. writefiR inches thus ;£, that is, ſix rm2Ifrb pares 
of a foot; or if the:foot be divided into one hun- 
dred equal parts, to expreſs five and twenty of 
thoſe parts, ſet them down thus, 52+ that is five 
and twenty hundredth parts of a foor. 

HIT. AFraction conſiſts of: two parts, the Nume- 
rator and the Denominator , which are placed one 
above the other, and feparated by alittle line. 

IF. The Numerator 18 the number placed above 

: the line, and the Denominator is 

'3- Numerator. the fumber'plated inderbearh : 
"4 Denominator, © in the aforementioned Fra- 
| ion }' the number 3- placed a- 

- bove the line is the Nanerator ,, and the nuniber 4 
laced underneath is the Dexominator. Alfo in this 
ration £, the Numeratot is'6,, and the Demmina- 
ror is 12, The Denomnaroy 1s {0 called, becauſe it 
denominates or declares inco how many equal parts 


the —_— ger or whole _ > is {uppoſed to be divi- 
_ the Namerator isfo called, becauſe it num- 
eth or expreſſeth how many of thoſe equal parts of 
the Integer are ſignified by theFraction. _ 
V. AFrattion is either proper or improper. 
VI. A proper Fractien is that. whoſe 
A proper Namerator is leſs than the Denomina- 
Fraztion. tor, ſuch are the Fraftions before-mentioned 
+ 755 73< and the like. 


_YVT1. A proper FraCtion is either ſingte or com- 
pound, ' 


A ſingle Fraitien, viyich confiſts 


VIII. A _ Fraftion is- that 


one Numerator,and 
one 
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one Denomicator z | ſuch are + ;5£ and the like: 
IX. A ſingle Fraction goth often ariſe- in Divi- 
fon of whole Numbers, for when Diviſion is fi- 
niſht,/ if any number remain, it is to be eſteemed 
as the Numerator of a Fraction ,, which hath the 
Diviſor for a-Denominator ,, and is to be annexed 
to the Integer. or Integers in the quotient as 
part of the quotient z which Frattion doth always 
expreſs certain parts (or at leaſt a part) of an Ins 
teger or entire unity, Which hath the ſame Deno- 
mination with one of the Integers'in the quotient z 
ſo if 17 pounds be given to be. divided equally a- 
mongft 5 peiſons , there will ariſe 3 entire pounds 
in the quotient, and there will be a 4 
remainder or ſutpluſage of 2 pounds J)17(3x 
which 2 is to be < nam as the Numerator of a Fra- 
#10n,0ver the Diviſor 5 as a Denominator ; {0 will the 
Frattion be 7, and the compleat quotient will be 33; 
that is, 3 pounds and 2 fifth parts of a pound for each 
rſons ſhare. 

A ſingle Fraction doth likewiſe atiſe ; when & 
leſſer whole number is given to be divided by a grea- 
ter, for in ſuch caſe the Dividend is to be made the 
Numerator of a Fraction , and the Diviſor the Dend- 
minarorzwhich Fraction is the true (SI doth 
always expreſs certain-parts (ot at leaſt a part ) of ari 
Integer,which hath the ſame name with the Dividend? 
ſoif 3 pounds ſterling be given to be divided equally 
amongſt 4 Perſons, the ſhare of each, that is,the quo- 
. tient will be {zto wit; three fotrrth parts of a pound; 

In like manner, if 5 be given to be divided by 8; 
the quotient is $,fo that the Numeretor of a Fraftion 
is always a Dividend, the Denominator is a Diviſory 
and the Frattion it {cif is the quoriens; Te 
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{Opens called -a-Frathon'of a Fraction ) is that 
*_ - - which hath more Numerators and” Derg- 
minators than one and may_ be diſcovered by the 
word [ of ] whictiis interpo#d4 between the parts 
of ſuch compound Fraction-: ſo02 of } isa Fraction 
of a Fraction, or compound FraF10v; anid-expreſſcth 
two thirds of three fourths of 'an* Inteyer ,' viz. 4 
pound ſterling being ſuppoſed the Ynteger,” and firſt 
divided into four pafts, three-of thoſe four parts are 
equal to 15s. Apalh,' if "the ſaid'i 5 5! be divided 
1nto three parts,” rwo pf thoſe three parts are'equal 
to 10 5, - therefore the compound Frattion 4! of 1 of 'a 
pound ſterling doth-expreſs 10 s. / In liks- manner 
the” compound FraQtion + of 2 of 5 of a pound ſer. 
ling,thar is, one fourth of three fourths of four fifths 
of a pound ſterling doth expreſs 3 5: as will 'be far- 
ther manifeſt by the ſixteenthand ninth Rrles of the 
{rventeentl/ChapreFe) : 7! 14 © OR STTED 
XI. An improper Fraction is that, whoſe Nume- 
rator is either greater, or-at leaft equal 
unto- the Denominator': ſo this 'Fra- 
Etion =< that is 16 fourths ;' is'called an 
Improper  Fraftion , and" {o- is this 4; for indeed a 
[Frattion of this kind may ' well be furnamed 7mpro- 
per, becauſe it will not admit the definition of a 
-true Frattion, ſince ic is always greater than an en- 
Tire unity , or-at leaſt equal unto it; ſo ſixteen 
Farthings, or *£ of a peny are <qual to 4 entire 
pence; and 4 Farthings; or'4 of a peny are equal 
to 1 peny; therefore ' when the Numerator is 
greater than the Denominator, ſuch improper Fra- 
ion ſignifieth* more than 1. or an Integer , bunt 


when the Numerator is equal to the Denominator 


An improper 
Fradtion. 


bs 


X. A Compound Fraction (otherwiſe 
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(be/it what nuinber-ſoever) ſuchs»proper Fraction is 
always'equal to unity, or 1 Integer. | 
XII. A mixt number conſiſts of entire <4 

unities (or Integers ) or at leaſt. of unity 1,07 
(or 1 Integer) and ' a Fraction. annexed : 

So' 557,112, and ſuch like 3+ are called mixt 
numbers; -So' that if a piece of Timber . be five 
feet and eleven inches in length, [you are to write 
that length thus, 57x 3 In like-manner , ,one mile 
and three quarters or fourths of a mile are to be 


written thus, 14. 
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 Redutlion of Pukgar Fraftions, 


I. oo ſame parts of Nameration, as have been 

wrought in whole Numbers inthepreceding 
Chapters, are-likewiſe to be: performed in' frattions, 
but firſt of all Redution'of Fraftions in;divers kinds 
muſt be known, which being the principal kill in 
the doCtrine of Fractions, muſt be diligently ob=- 
{ſerved by the Learner. . 

11. A number is faid to: be a common Meaſure 
or Diviſor unto, two or more numbers given , when 
it will meaſure or divide every one of the numbers 
given, and leave no remainder; ſo-4 isa common 
meaſure unto the numbers 12 and 20; for if 1-2 be 
divided by 4, the. Quotient will be exactly 3, 
without any remainder or ſurpluſage, alſo if 20 be 
divided by the ſame Diviſor 4, \the quotient will be 

K's- preciſely 
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reciſely 5 without 'any remainder z in like man- 
er 5 I1Sa common Diviſpr unto theſe three numbers 

10, 25 and 40. | | | 

3 117. Two nombers being given, 

To find the grea- their greateſt common -Diviſor, that 

reſt foe unto a. 55» the greateſt number which will 

m7 two nunbers, Mcalure or divide each of the num- 

Bt £95: bers given without leaving any re- 

mainder , may be. found ont in this manner, 

wiz, Divide the greater number by the leſs, then 
divide the Diviſor by the remainder(if there be any) 
and ſo continue dividing the laſt Diviſors by the 

Femainders, until there be no remainder (negleCtiy 

the quotients ;) ſo is the laſt Diviſor the greate 

common Diviſor unto the numbers given. ' 
Thu , If the greateſt common Drviſor unto the 
numbers 91 and 117 be ſought, divide the greater 
number 117 by 91, the re- 

91) 117 (1 mainder is 26, by which divi- 

' ding 91, the remainder 1$ 13, 
— by which dividing 26, the re- 
26)91{\3 mainder is © z is 13 the 

76 greateſt common Drviſor unto 

the numbers 117and 91, as is 
$3)}26{2 manifcit individing each of 

26 » themby13; for 13 is found 

<— - Ing preciſcly 7 times,and in 
© 117 preciſely 9 times. In like 

manner, 29 will be found a 
gommon Diviſor unto 116 and 145 ; And 51 a com- 

mon Divifor unto 562 and'612. | 
IVA fmglteFrattionimay be re- 

To reduce guts $111 

xto ns duced hos traſt texms, by di- 

I; By'« grnerg! Rude, viding theNumerator &Denomt 

$73 L4#4 Nnatlor 


or unto the Numerator 
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nator by their greateſt common meaſure (or Divi- 
ſor;) for the quotients will be the Numerator and 
Denominator of a fraction equal to the former, and 
in the leaſt terms. 

So if the fraction +2; be given to be reduced in- 
to the leaſt terms, ſearch out the greateſt common 
Diviſor .unto 91 and 117 by the Iaſt Rule , which 
will be found 13, and then dividing 91 by 13, the 
quotient will be 7 for a new Numerator ; alſo divi- 
ding 117 by 13, the quotient will be 9 for a new 
Denominator: ſo the fraction ,2; is reduced into the 
leaſt terms,viz.into the fraftion 3. In like manner 4x 
will be reducedunto #; And 55+ unto 4; : But here 
you are to obſerve.,that if the greateſt, common Dive 

_ Denominator be 1, 
ſuch FraCtion is in its leaſt ter;ms already : ſo the fra- 
Ction +32 cannot be reduced into lower terms, be. 
cauſe the greateſt common Diviſor will be found 1% 
(by the third Rule of this Chapter ;) the like may. 
happen of infinite others : and although the laſt be 
a general Rxle for the ReduCftion of Fractions into 
their leaſt rerzxs, yet there are other practical Ryles; 
which in ſome caſes will be more ready (eſpeq- 
ally unto beginners) viz. | 

V, When the Numerator and De- 
nominator are eyen numbers, they j;.2.þ 
may be meaſured or divided by 2. | 
Therefore in ſuch caſe you may ( as is taught in 
the Rules of the 6th Chapter) take the half of the 
Numerator for a new Numerator, alſo the half .of 
> rg away) for , m_— . yay : So 

7; be given, draw at length the 
tine which ſeparates the + <P 6 42 
tor from the Denominator, and $4132] 16] 8/4 
K 4 croſs 
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croſs the ſame with a downright ſtroke near the 
Fraction, .as you may ſeein the Margent ; then take 
the half of 16, which is 8, for a new Numerator, 
glſo the hatfof 64, which is 32, :for a new Deno- 
minator;z Again,the half of 8 is 4, for a New Nume- 
rator, alſo the halfof 32 is 16, for a new Denomi- 
nator, and proceeding in like manner, there will be 
found 5, equivalent unto 75. 


VI. When the Numerator and Denominator do 
each of them end with 5 , or one of them ending 
225|45] 9 with 5, and the other with a Cypher, 
27519 79 they may be both meaſured or divided 
475195119 bys. So 355 will be reduced into zz 
_Soſ1o] 2 and 452 into 33 as by the operation '1n 
&25|385]17 the AMargent Is maniteſt. 0 


F1I. Whenfoever you can eſpy any other num- 
ber, which will exaftly divide the Numerator 
and Denominator ( although it be*' not the 

greateſt common Diviſor) you may di- 
28] 7| 1 yide the Numerator and Denomina- 
34/21] 3 tor by ſuch number as before: So x5 

may be firſt reduced into. ;7 by 4, and 
57} may be reduced into 4 by 7, as by the opera- 
tion is manifeſt, | 


VIII. When the Numerator ' and Denominator 
do each of them end with a Cypher or 

400 Cyphers, cut off equal Cyphers in both, 
ow, the fraction will be reduced: into leſſer 


_122 terms : So 75: is reduced into 5, and -72- 
pojog into; 


= G_ 


IX. The 
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'IX. The value of a ſingle fraction ' 7. find the value 
in the known parts of the Integer, A ka >. = 
may be found out in this manner,viz. ,,;, of + os 
multiply the Numerator of the fra-  reger. i 
tion propounded by the number of | 
known parts of the next inferiour denomination 
which: are equal to the Integer, and divide that pro-- 
duct by the Denominator, ſo is the quotient the va- 
-Jue of the fraction in that inferiour denomination, 
and if there happen to be any fraction in the quo- 
tient, you may find the value thereof in the next in- 
feriour denomination, by the ſame Rule, and ſo pro- 
ceed till you come to the leaſt known parts. | 

So the value of + of a pound . 
| frerling will be found 11 s. 34. 9 

viz, multiply the Numerator 20 

9 by 20 ( the number of ſhil. — 
lings which are equal to. x 16) 180 (118 
pound ſterling ) the ; men Is 16 x 


180, which being divided. by - ——— 
the Denominator 16, the Quo» 20 
tient is 11.2 ſhillings. In'like I6 
manner, the value of ;2 of a ſhil- _ 

ling will be found 3 pence, for 4 
multiplying the Numerator 4 by 12 
12 (the number of pence in a —_— 
ſhilling ' )) the product is 48, 16) 48 (3 
which being divided by the De- 48 
nominator 16, the quotient is —— 
3 -pence. Alſo the value of ;; O 


of 'a pound ſterling , will be 

found 10 5. 9,34. And 33 of a pound Troy will 
be found equivalent unto 3 ounces 17 peny weight 
and 12 grains, ro(2 1 : 


X. & 


I Redution of Book I. 


To reduce @ mit  F, A mixt number may be re- 
_ pom Gallion *=*- duced into an improper frattion 
ko equivalent unto the mixt number, 
. In this menner, viz. Multiply the Integer or 
Integers in the mixt number by the Denomi- 
mator of the fration annexed to the Integer or 
Integers , and unto the Produft add the Nume- - 
rator of the ſaid fraQtion; ſo is the ſum the Nu- 
merator of an improper fraction , whoſe Deno- 
minator is the ſame with that of the ſaid fration 
annexed. 

- $0 4x; will be reduced into the improper fra- 
Ction £2; . for 4 being multiplyed by 12, the Product 
is 48, unto which adding the Numerator 1 1, the 
ſam is:59 for a new Numerator, which being ple- 
ced overthe Denominator 12 , gives the improper 
fraftien £2 ; which is equivalent unto 47= ( as will 
appear by the 13th Rule of this Chapter.) In like 
manner 57+ will be zeduced into *+. 

To reffuce a whole XI, A whole number is reduced 
number into an im- into an —_— fraftion, by pla- 
proper fraffion. cing the whole number given as a 
Numerator, and 1 as a Denomiogator. 

So 14 Integers will be reduced into the proper 
fraftion *+, and one Integer 1to the smproper fra- 
Hon *. 

X11. A'whole gumber is reduced into an im- 
proper fraction which ſhall 'have any Denomina- 
tor afligned, in multiplying the whole number gr 
yen by the Denominator aligned, and placing th 
Produtt as a Numerator over the ſaid Denomi- 
Nafor, 

: As if x3 be given to be reduced into an #mproper 
frattion whoſe Denominator ſhall be 4, multiply . 3 
ES Dy 
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by 44. the Produdct is 52 , which being placed over 
4, gives the :mproper frattion 7 equivalent unto 13 
(as will appear by the next Rwe.) In like manner 
13 may, be reduced into *;. 


XIII. An improper fraftion may Toreducegn im- 
be reduced into its equivalent whole 27% Faztion 
number or mixt number in this man--- Yer ws 
ner, viz. divide the Numerator by or mixt man 
the Denominator , and the quotient ber. 
will give the whole number or mixt 
number ſought ;..So; the improper fraction £2 will 
be reduced into this mixt number 4:5, for if 59 
be divided by 12, the quotient is 445. Alſo this 
improper fraction *; will be reduced into the whole 
number 13. | 
XIF. Fractions having unequal De- Toreduce frati- 
numinatiors may be reduced into fra- 7400.5 comma 
Ctions of the ſame value, which (hall 5, ; 1s 
have equal Denominators,, by this two frafions 
Rule and the next following, viz. are propounded. 
when £ewo fractions having unequal 
Denomunators are propounded to be reduced in- 
to two other frattions of the ſame yalue, which 
ſhall have a common - Denominator , multipl 
the Numerator of the firſt fraction {0 is, ei- 
ther of them) by the Denominator of the ſecond, 
and the Product ſhall be a new Numerator (corre- 
ſpondent unto the Numerator of that firſt fraCtion;z) 
o multiplying . the Numerator of the ſecond 
fraftion by the Denominator of the ficſt,. the Pro- - 
duct. is a new Numerator (correſpondent unto the 
Numerator of the ſecond frattion ; ). laſtly, multi- 
Ply the Nenomugators one by the other _ 0 
> - ; - [1 & 


B.A ett 
*Produtt is a common Denominator to both the 


new Numerators. | 
Tha, If the fraftions 5 and {he propounded, 
multiply 2 by 5, the produCt 10 1s. a new. 
24-4 Numerator correſpondent unto 2 : alfo 
-A-= multiply 4 by 3, the product 12 is a new 
3:3 « Numerator correſpondent unto: 4 : laſtly, 
10 12 multiply 3 by 5, and the 'product i5 ſhall 
'I5 i5 'bea common Denominator unto"the new 
Numerators , fo the fractions 1; and +; are 
found out which have equal Dexominators, and each 
of theſe new fraftions is equal. unto its correſpon- 
dent. fration firſt given, viz. 13 is'equal unto 2 and 
'331s equal'unto + ( as will be manifeſt by the 4th 
Rale of this Chapter.) . 
... XY. When threeor more Fractions having un- 
+... cqual Denominators, are given to 
mtg rorever be reduced into other Fractions of 
wore. Frattions TRY; =r: 
areto be redy. the ſame value with thoſe grven, bur 
ced into others ſuch as fhall have one common De- 
that ſhall have nominator ; multiply continually (ac- 
« Common De- cording to the thirteenth | Rule of 
” the fifch . Chapter) the” Numera- 
tor of the firſt Fraftion into all the Denomina- 
tors, except the Denomjnator of that firſt Fra- 
Aion; and reſerve the laſt Produtt for a new 
Numerator inſtead of that firſt Numerator : In 
like manner , multiply continually the Numerator 
of the ſecond Fraction into all the Denominators, 
Except the .Denominator of the ſecond Fraqion, 
and reſerve the laft Produtt for a new Numerator, 
inſtead of the ſecond Numeratorj Proceed in like 
mannet to find out tiew Numerators for the reſt of 
the 'giyen-Fraftions ': Laſtly, multiply _— 


+ 
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all the Denominators one into another , anil the 
aſt Product ſhall be a common. Denominator to all 
the new Numerators. ' .** vict, 9s 13014 
As for Example; if theſe' three Fractions, þ, 4, 
£ having unequal (cor different) Denominators, 
be given to. be. reduced into three other Fraftions 
of the ſame value , which ſhall 'have equal Deno- 
mivator ( or one common Denominator Firſt , 
! - > Imwltiply continually the firft:Nu- 
++ _ 55:_5 - . merator''3' iptoithe ſecond! and 
Ty, 252+ 4x 4D third Denominators 5 and 7, fay- 
9 ing 3 times 5: makes '15', which 
multiplyed by 7 produceth 105:,. For a new Nunite 
rator inſtead of the. firſt Numerator3 ;- Secondly; 
I multiply comirnally the , ſecond: Numerator 2:2- 
co the firſt and third Denominators 8 and 7, ſay- 
ing; twice 81s 16, whicti multiplyed by 7 protdu- 
ceth 112. for. a.new Numerator inſtead of the 
ſecond”. Numerator 2 ; Thirdly ; I- multiply > co 
tinually the third Nymerator : 5 into the firſt and 
ſecond Denominators: 8. and 5, ſaying 8 times. 5 
makes 40, iwhich multiplyed by: 5 produceth 200, 
for anew. Numerator inſtead of: the: third:Numera- 
ror' 5; Fourthly: and laſtly, 1 'multiplyiconrinually 
all the Denominators 8, 5 and 7 oneintb another, 
ſaying, 8 times 5 makes 40, which multiþlyed by:7 
produceth '280 for a Denominator to each of the 
three new 'Numerators 105, 112 and 200+ before 
found out ; And ſo theſe three Fractions i35,' 335 
and 372, are diſcovered, which have one common 
Denominator 280, and each of them is equat 1n 
value unto its correſpondent / Fraction firſt given, 
viz, 33%. is equal: unto +; Alſo 233 is equal unto 
23 and 533 is equal unto 4; as may eaſily be Ly 
ve 


I46 Rediiftion of Book'TI, 
| ved by the Fourth Rule of this | Chapter. 


After the ſame manner, theſe four Fractions 3, 
2, 2; and.+ are reducible 'ioto theſe , 352, 533, 
33: and 435, which have 360 fora common Denomi- 
nator.and are equal in value reſpeQtively to the four 
Fractions given-ta be reduced. 


Note, Although by the foregoing fourteenth 
and fifteenth Rules, any multitude of Fractions 
may be reduced to a common Denominator ; yet 
becauſe Fractions in their leaft Terms are fitteſt tor 
Aife, I ſhall: ſhew how lefſer Denominators, than 
*thoſe that will be diſcovered by the ſaid Rules, may 
often times be found out, viz. 


T7, When the unequal Denominators of two 
Frattions have a common Diviſor greater than 
x,» divide the Denominators fſeverally by their 
reateſt cammon- Divifor ( found ont by the 
re-going third Rule of this Chapter ; ) and 
then / multiply croſs-wife in this manner , viz. 
The Numerator of the- firſt Fraction by the latr- 
ter Quotient, and the'Numerator of- the latter 
Frattion by the firſt Quotient, and reſerve the 
Produtts for new Numerators ; Laſtly , multiply 
the Denominator of the firſt Fraction by the 
latter Quotient (or the Denominator of the lat- 
ter- Fration by the firſt Quotient,) ſo ſhall the 
Produtt be a common denominator to the ſaid 
new Numerators : As for example, if ;5 and 5 
be propoſed to be reduced to a common Deno- 
minator , I divide each of the Denominetors 12 
and 18 by their greateſt common Diviſor 6, = 
9 
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the Quotients are 2 and 34 thenl _- | 
multiply 5 thee Macnarancp of the - 5 - 7 
firſt Fraction by 3 the latter Quo- 4&@y 75 W o6. 
tient, alſo 7 the Numerator of the 6)12%.8 


latter Fraction by 2 the firſt Quo-. 2 3 
tient, and the Produfts 15 and 14 I I5_. 14 
reſerve for 1ewNumerators inſtead 36 . 36 


of 5 and 73 Laſtly, I multiply 12 

the Denominator of the firſt Fraftion by 3 the latter 
Quotient (or 18 the Denominator ofthe latter Fra- 
Ction by 2 the firſt Quotient,): and the, Product 36 
is a Denominator to each of the new Numerators 
15 and 14 : fo 5+ and 3+ are found out, -which. 
have the leaſt common Denominator unto which 
the given Smog -Land ;7 can be reduced ; Alſo 
ay 0 to ,£, and 34 to 37- | 

” It. Whenſorver the 'Denominator of aFraftiomn 
can be divided. by the Denominator' of a ſecond 
Fraction, without-any Remainder; then if by the 
Quotient you multiply ſeyerally the Numerator 
and Denominator of ſach ſecond Fraction, a third 
will arife, having the ſame value with the ſecond, 
and the fame Denominator with the firſt Fration 2 
By this Rule three or mote Fractions may. often 
times be reduced to a lefler common Denominator, 
than that which will be diſcovered by the foregoing 
Rule XV. As for Example, Let thele fix following 
Fractions be given to be reduced to a common 
Denominator, vz. 


13 T1 7 4 ” 2 
FED (ECD Tad B23 ©3 Fo 


Becauſe 36 the Denominator of the firſt Frattion, 


being divided by the five other Denominators tevy: 
Ys 


& 
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rally will give thefe' Quotients- 2, $,-4,/ 6) and 
12 without any Remainder, I multiply the 'Nume- 
rator and Denominator of each of the five latter 
Fractions ,' by its correſpondent - Quotient, . viz. 
11 and 18 by the firſt Quotieft ;' Alſo 7 and 12' 
by 3 the ſecond Quotient, and in like manner' the 
reſt ; So inſtead of thoſe five latter Fraftions; five: 
others ( hereunder placed after the-firſt of thoſe 
fix) are produced, viz. 19 107102472 ris 


ti Off) 


24 


x3 "27 18 |/{ yo 
IT) T&0 


We VErgn . 7 373 379 369 | 
All which Fractions 1aſt expreſt have a'comman 
Denominator 36, and are equal in'value teſpective-/ 
ſy tothoſe given to be reduced. - Trig 71 
Þ XY. A --compound frattion- (0- 

 com- " therwiſe called a fraſtion of a. fra- 
.” 0) may be rediited-into a ſingle 
/ fra&tion' in this manner; viz; Miilti- 

e ply all the Numerators conringally, 
"and take the! Product: fora new: 
Tome: _Numerator , alfo:multiply all 'the 
Detjominators c#ptmually , atid'the Produtt ſhall be 
anew Detiominator,' "39 59910 THEE 


--*Fhus , 'if the compound fratfon'2 of Þ be given 
to be reduced into a' lingle fraction ; multiply the 
Numerators 2 and 3,- one- by-the- other, 1o.is the 
Product 6 a new Numerator. -Ali multggying 
the Denominators 3 and 4 one by the 

x of } other, -the product 12'js a new Deno- 
<or+ minator, ſo ;5£ (or + is the ſingle fra- 
| ction * ſenght , being ' Equivalent unto x 
of 3 the compound fraction given: to EIS 
s þ n 


g 


- 


4 
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In like tiarner 4 this corpornd Fraction + of Þ 


. i49 


of £ will be feduced wnto x5 , or For the Nu- 
mezator 2, 3 4 beifig meltiplied 60riwally produce 
the new Numerifor"'24, And the Denomine- 
rors 34 4, $ multiplied'rominudlly produce the new 
Denominater 66; Laftly, the new Fraction 34 (by 
the fourth Rule of this Chapter) 'will be reduced - 
vato }, which is equal w+ of3 of 5: Bur to make 
the meaning hereof m6re evident, Suppoſe the 
Integet'to Be one pound of Engliſh money; Then 


2 of 1 7, (viz. of 20s.) is 


2 of thoſe 2 ( viz. Of 12 5, ) 


whereby *tis manifeſt that 4 of 2 of $1. i 
By this Rule a fra@ion or mixt n 


16 5, 
2 of thoſe 3 ({ vi. of 16 3.) i—12 5. 


ualtozh 


of a 


kſferf name thay be reduced tos fration of a greas 


fer naine. - As if 37 pencs beptopounded tobcre- 
anced into '#n improper fattion of 2 ſter- 


ling , the operation will be in this manner, viz; 
34 or Z of a peny is 5. of 44 of 3 of a pound 


ſterling, which c 


nd fraftiqn will ( by the 


aforeſaid Rule) be reduced toqz3/. Inlike manner , 
42 + minbtes of an hoor-are equal to25 of ary hour, 
for ©3þ (thatis 42 4 ) of ex arc equal to 574 (or in 


trs leaſt tors) 3%, 


Here yoilt may alſo obſerve, that when a cortis 
poune fraction is 6ne of the given terry in any que- 
100K is firſt 6f all to be redoced ro a fiaglefration 


by the aforefaid fixeeenth Rule. 

KVI11. Two or more fra- 
ctions being given, there may 
be whole numbers found , 
which ſhall have the ſame 
reaſon 6r proportion ” the 


To whole tmumbers; 
2 Sr have ho 
ſame reaſon as any fra- 
fions or mixt numbers 


£/we, 


fractions | 


. SV 
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frattiohs given; viz. When the fractions given have 
nnequal denominators, Teduce them into equiyalent 
fraCtions which ſhall have: a common denominator 
( by the 14thor 15thRule of-this Chapter.;z) then 
rejecting the common denomipator , the Numera- 
tors ſhall have the ſame reaſon or proportion: as the 
fractions firſt given. | of 43:10 

SoZ and 5 being given , will- firſt -of all be re- 
duced into their - equivalent. frations 32 and 4; 
then rejecting the common: Denominator.,4c, the 
Numerators: 24 and -25 have the--ſame : reaſon 
with 3 and $viz. As} is to fo is 24 to- 25:..Alſo 
if the-fraftions 4 5 and 5 were given, there will be 
, found 8, and 32, which are in the-:{ſame. pro- 
portion to the other ;as-the fraftions given : 
In like manner , if mixt 'numbers be given, there 
may be whole numbers found which ſhall have. the 
ſame reaſon. or proportion, as the mixt numbers ; ſo 
5 3 and 35 being given, will be firſt reduced into 
the improper” fractions 75: apd 22 C bythe: tenth 
Rule of this Chapter : ) alſothe ſaid Z}.and--4 will 
be reduced into -45 and 34- then rejzCtiog the com- 
mon Denominatcr 24, the Numerators:136-and 87 
will have the ſame reaſart as 57 and 3 $, 4:2. As 
136 is to87, ſois53to 35: alſo 164 and 18 be- 
ing given, there will be found 33 and 36, which 
being divided-by their common Diviſor 3. (found - 
out by the third Rule of -this Chapter) -wull give 
I L _ 12 which have the ſame rcaſori as 16 + 
and 18, : AT 


ws 
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CHAP. XVII...” «Iz 
Addition of | Vulgar Frafions and... 
mixt Number: | 


I. ere the. numbers given tq be added ate. 
ſingle fractipns, and have equal denomi- 
nators, add all the Numerators:toge-,.:;i | | 
ther, {0 is the ſum: the Numerator of.:7* TT Jingle. 
a fraction, whoſe denominator; is the ;# 7 Sek, they 
ſame with the common denominator, have equal ds : 
which new fraction is the ſum of the nominators 
fractions given to be added. MriY:, LENT, 
So 4 and 4 being given to be added , their ſum 
will be found 5 viz. the ſum of the Numeratory,'$ - 
and 2,'1s 5, which being placed oyes the 'Cconmon 
Denominator 9, gives 5: In like manner the ſum of 
theſe fraftians Z 4 4 and # will be fonnd-,*7,, which, 
(by the 13. Rule of the ſeventeenth Chapter) will be 
found'equivalent untg 2 4; ſothat 2 4 is the ſum of 
the fractions given to be added, | 
; T1. Wie, the fraRions given. to. be added 
ave unequal denominators, they are WNT 
firſt to > reduced into ftions of: Mee 
the ſame: value , which ſhall have a - 
common Denominator i(by the four- 
teenth or hfreenth Rule of the ſeventeenth Ch 
ter ;) and then they may be added by the firſt R 
of this Chapter. q | 
Soif 2 and 4 were given to be added, their fom 
will be found 1 -3; for (by the fourteenth Rule - 
2 8 


w 


152” © Addition of 'Book I. 
the ſeventeenth Chapter) ; and } will be reduced 
«2. Into their equivalent fractions 73 and 

35 » . Which having. equal Denomi- 
-X- nators may 'be added accordin g to 
ST 2 _ the firſt rule. of this Cha err 2 4 = 
—— ' "io the {um will be found 15+: 
"Io like manner the ſum of theſe = 
Ctions Z 4 and + will be found 1 5. Al- 
3J1ba #153! fo the ſum of theſe fix Frattians, 2 TH 
ob 11, $»4, 3, after they are reduced to a 
an Denov ator ( according to the latter 
ti hoacee at the end of the fifteenth Rule 
of the {cventeenth Chapter ) will be found 35, 
Thatiia,: 3 ; 


18. W of the fraftions given to be ad-- 
8: Wan: isa Doan” Frattion , ſuch 
Fr compound frattion is firſt of all to be 
po Fe 7 reduced Ted jabe a ſingle fraction "(by the: 
Fre magyns Rule of oo —__ 

avg" ro e may proeced as befofe 
ajd 3 of + ar given to be added, 
heir fum wilt found 5 for the compound fra- 
ip 3 of 7 will (by the fixteenth Rule of the 1 7th 
bapter) be reduc to, (0 rin its leaſt terms) ;z 

f 


be dde to the ſingle fraction } (according to 
bo rule of this Chapter) gives 33. Here you 
may ebſerve, that the fractions given to be added 
in 1 all rhe mwE caſes, are/ſuppoled to be frations 

- of Integers, which have one- and the 
Þ Drhominati- me | my wart denomination, vit MW 
on 3s meant _ - que of the fractions given to He ad 


wen of any n- ded, be a fraction of a pound ſer 
kak ” ate reÞ ooh we ular 


F 
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pound: ferlings; and the like is to be, underſtood of 
other denominations... ,;' | aha i» 
1V.-When fractions of Integery [add frog 
of different denominations are given. Fry if v5 
to be added, they are firſt of all to be ,,,1;u 
reduced into fractions. of Integers. : 
which ſhall have one and the ſame particular deno- 
mination (by the ſixteenth Rule _ ſeventeenth 
Chapter ;) and then they may be added by the firſt 
or ſecond Rule of thisChapter, + {4 

So if Z of a pound fer{ing, 3 ofa ſhilling, and þ of 
a peny were given to be added, reduce the two 
latter into fractions , of a ' pound ferling-(-by-the 
ſixteenth Rule of the ſeventeenth Pers tet) viz. 2 
of a ſhilling is 2 of 45; of a pound ferling , which 
compound fraction being reduced; intg.:a.__ ſingle 
fration, gives ;:4 ls, - Likewiſe 4 of apeny4 54.0 
1: of :1.of a pound ferling, whielt compound fra- 
Aion being reduced', gives x; 4. Laftly , '3 2. 
3;2 ts. and 5x5 5. being added according to the ſe. 
coad Rule of this Chapter, their fam will be found 
32+:£3 or-In its leaſt terms 34423 66, |}. 

Y. When mixt numbers are given. to.þe added, 
find firſt of all the ſum, of the fra-., 
ctions(by the firſt andthe fecond Rule, 1... 
of this Chapter ;)then add the omecger 7 
or —_— (if there be any found) 'in the fum of 
the fractions, unto the whale numbers, and collect 
the ſum of them as you. were taught by the Rules 
of the thicd Chapter. TIL 7 REIN 2H 

Soif 3.4 43 and 16:4 were given to \be-added, 
their ſam wilt be found - 24 £5 viz, the furit of the 
fractions 1 4 and. 4 | will be found Cy the. ſecond 
Rule of this Chaprex) tobe x L; and theſumof the 
| L 3 whole 


"PS 


4 
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mar numbets'3, 4, and* 16; is 23, unto which ad- 

x (the Inte ger foundi in in the ſum of rhefractions) 
a mis 243 o that 24% + 19 the fum- of the mIxt 
——_— given tobe added.. 


-_ 
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x | Suberattio of Fu rar Fratfies and 
ee - 66 mixt Vumbers. ! 


; bh i" the PERTEY given are both ſingle 
2 _. Tag ns and have equal Denominators, 
= Ftbtraft the leſſer Numerator 


A 


7c 


The _—_ from the greater, and place the 


&e fraftions 3; remainder -over the common 


Is 
emo Denumit -Deritominator , ſo is ſuch new 
youy ' fration the difference between 
the frattions \ given; =» © 
. 'Thus the'difterence between the fraftions ;2 and 
v7 IS 572, Which is found by ſubtracting the leflex 
Numeratof*7 from the greater Denominator 9,and 
placing the retpainder 2 over the common denomi- 
nator-'r13 alfo-the difference between: the fra- 
ions ” andz; 7.18 37 + : that iz,the fraction 74 exceeds 


1, When the nambbes given are both ſingle 
, + 72 fractions and- have not a common 
: Sos ay Denominator, reduce-thern' into fra- 
"Dena, _ tions of wy ſame value which ſhall 
Y ' have a. common” Denominator '( by 
"thefourtechttvor'fifteenth Ruls of ithe ſeventeenth 
Cc | | irldiffergace' by the laſt 
$9 


Chap. XIX. Pulgar. Fratlions, T55 
| So the difference. between the fradtions 5 and 7 
will be-found + vjz. redicing the fradtions given 
into their equivalent. fraftions {5 -and {> which. 
have a -common'Denominator , the - difference 
ſought will/ be fonnd. :# by 'the firſt Rule of this 
Chapter, Likewiſe. 57 being ſubtracted: from *7, 
there will remain $75. | Gi; 

111. When one of the nnmbers. gi- ; The ſubtra#ion 
ven is a whole numberor a mixt-num- 9 mix: non- 
ber, alſo when both of them: are we By a” i 
mixt' numbers'; reduce: ſach whole, mera! Rule. 
or mixt nymbers into/an;unproper | 
Fraction or Fractions by:the tenth or: eleventh Rule 
of the ſeventeenth Chapter,-and then the operation 
wn be according to the:firſt-or ſecond Rule of this 

apter. - | | 

5 7 & being given to be ſubtrafted from 12, the 
remainder will be found-4/ 2; viz. Firſt 7 4 will be 
reduced- into the 'impraper- Fraftion ix , alſo 12 
will be reduced to; then theſe two improper fra-. 
tions ?3-and *2 will be-reduced into their 'equiva- 
lent fractions 34 and £3 ( which bave a common 
Denominator. ) | Laſtly , the difference between 
3? and * is 23, Or 4 2; In like manner 9 5 being 
given to be ſubtracted: from 12 3 ,- the remainder 
will be found 2 43 -as'by the ſubſequent operation 
is manifeſt. 
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156  Subtrattiou of Book]. 
. Althþugh the three laſt: Rules be Gwent for 
all cafes in Subrrat#i0n of Fraiions, mjyt. numbers, or 
whole and mix ; nevertheleſs the following Ruler 
will be moxeexpeditions inthe ſabtrg:Zion of mixt 
numbeys, or whole and miigt , eſpecially when the 
Integers confift of many places , as will. he manifeſt 
by the operation, viz, . 

JV. When a whole number js gives. to be ſub. 
—_ trafted fpam a mixt number, ſubtract 
5: By. pgrtieu- the ſaid whole rumbey from the In- 
lar » Hi; teger or Ingegers of the mixt- nym- 

, Awholenuft- her (agis taught by the Rules of the 
fron 4% * fourth Chapter) and unto the re- 
mainder annex the fractional part of 

the- mixt number. given ,.fe js the mixt number 
tips found, the remainder or difference ſought, 

| As if 7 be -given ta be ſubtracted 
e43 from. 244, c the/. xewainger- will be 
7 1734 , as by the operation is manj- 
175 felt. 2 not. | 
F. When a fraſtion is given yo he ſubtracted 

_ "from an Integer, fuberat the Nume- 
gs. A Fraftion rator fromthe Nenominator,& place 
jy 1 14+ that which remaivs over the Denomi- 
Se natpe, which new fraction thug found, 
is the remainder or difference ſought. 

So 3 being ſubtracted from an Integer, or 1, the 
remainder js 2 : Alſo 34 being ſubrxacted from 1, 
the remainder 1S;h | 

FI. When a frachion is given yo be fubtrafted 

from a whole number greater 
g. 4 Frafim from 4 than 1 , ſubtraft the ſaid fra- 
| = wanker greater tion from one of the Jntegers 
ack given (by the Jaft Rule; ) fo he 
, | FEmQIIng 
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remainin "wn being annexed to the number of 
Integers leſſened by unity or 1, gives the remainder 
ox difference ſought. 2094206 
Thus 5 being ſuÞrraQted from 17, the remainder 
is 167: alſo 7; being ſubtracted from 39, the re- 
mainder 1s 38 44+ x 
VIE. When 2a mixt number is given to be fib- 
trated from a whole number , ſubb-  _ . ** 
rradt firſt of all '(by the fifth Rule of þ me 
this Chapter) the fractional part of ,ar. © 
the mixt number from an Integer « 
borrowed from rhe whole number given, and ſet 
down the remaining fraction , then adding the In- 
teger borrowed unto the Integer or Integers of the 
mixt number, fubtraCt the ſaid ſum from the whole 
number given (as is taught in ſabtraAtion of whole 
numbers ;) ſo that which remains, t r with 
the remaining fraftion before found, is the remain- 
der or difference ſought. : 
So if 9: ;2 be ſubtrafted from 5o, the re- 50 
- mainder is 40755 , as by the operation is 9k 
manifeſt. | 4075 
FI1L. When a fraftion is given. to be ſubtra- 
cted froma mixt number, and the. ſaid fraftion is 
leis than the fractional part of the : 
mixt. number, ſubtract the lefler. fra- | on Fraifton 
Ction from the greater by the. firſt Jon #, me 
or ſecond Rule of this Chapter, then ad the nexe 
the remaining fraction being annexed Rule, "> 
tothe Integer or Integers of the a, 
x ay » gives the remainder or dilferencs 
ougnt bc: 


x58 | Subtraftion of Book 1. 


So £ being ſubtrated from 12 7 the remainder is 
| 12 5+, aSby the operation is manifeſt. 
12.7. IX. When a fraction is given to be ſub- 

o©3_  tratedfroma mixt number , and the faid 
32 32 Fraction is greater than thefraCtional part 
of the mixt number,ſubtraCt the ſaid greater 
fraction from an Integer. borrowed, from the. mixt 
number (by the fifth Rule of this Chapter) and add 
the remaining fraCtion unto the. fractional part of 
the mixt number (by the firſt or ſecond Rule of che 
eighteenth Chapter ;) ſo the Fraction found by that 
addition, being annexed to the Integers of the mixt 
number leſſened. by an Integer, or 1, gives the re- 
mainder or difference ſought. 
Thus 5 beg ſubtracted from 13 4 , .the remain- 
der 18 12. 53, viz. ſubtracting £ from 1, the 
13 4+ - "remainder is 5, which added to 3 gives 
.o04$ _ $2, which beingannexed ro 12 (the num- 
J2.52 ber of Integers in the mixt number leſ- 

-?* . ſened by. tr or unity) gives 12 452 the re- 
mainder ſought. | 

'X, When a mixt number is given to be ſubtra- 
po ted from a mixt number, and the 
6. Amizt mm- rational part of the mixt number to 
ber from a iz? be ſubtracted , is leſs than the' fra- 
azonber by this - : 
and the next cional part of the mixt number from 
Rate, *: © which you are to ſabtratt , fubtra& 


Im ty the aid leſſer fraction from the grea- 
*er £.by the firſt or ſecond Rule of this Chapter) 
znU fet down the remaining Frattion : alſo ſubtract 
the Intepgers of the. leſſer mixt number from the In- 
tegers-of the greater (as in Subtraction of whole 
numbers;)" fo 1s the mixt number thus found, the 
xXsmainder or difference ſought, | 


Ns) 


""» ts 
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".So* if 17 + be given'to be: ſubtracted 
from 20/5, the remainder will be found - | 2 
3 32, viz. ſubtracting $ from, the re- | | 
mainder is 42; alſo ſubtracting 'r57 from 3.» 
20, the remainder'is 3. ' Ent; IP 


XI. When a mixt number is given to be ſubtra-- 
fed from a mixt mimber., and [the fractional part 
of the 'mixt number -to be ſubtracted-. js greater 
than the- fractional part of the -mixt number 
from which you are to. ſubtract, ſubtract the 
ſaid greater Fraction from an Integer borrowed 
from the greater mixt number ( by the fifth 
Rule of this Chapter ) and add the remaining 
fration unto the fractional part of the greater 
mixt number (by the firſt or ſecond Rule of the 
18th Chapter;).ſo is the ſum to be reſerved as 
the fractional part of the remainder ſought ; 
th-n 'add the Integer borrowed unto the Int 
ger or. Integers of the leſſer mixt number , and 
ſubtra&t the. fum from the Integers of the grea- 
ter mixt number. (as in ſubtraction of whole num- 
bers 3) ſo that. which remaing, together with the 
fration before reſerved, is the remainder or diffe- 
rence ſought. - | 


Thus: if 20 7 be given to be ſubtrated from 35}, 
the remainder 'will be found 14528, viz. _- 
ſabcrafting 7 from an Integer .or 1, the 35# 
remainder is $35 which added to 2: gives - 207 
32; then adding'thie Integer borrowed -unto 1438 
20, It will be 2c-which ſubtracted ;from --;---* 
35 , the remainder is/14, ſo the remainder ar difr © 
ference ſopght is 14/58. | x53 
-2 "When 


$66 Multiplication of Book 1, 
When you 'cannat clearly difcern whict- is the 
greater of two fraftions, having unequal -denomi-. 
nators, reduce them into fractions of the ſame ya- 
: "Me . tne which ſhall haye a common Deno- 
To diſcern _ minator (by the fourteenth Rule of 
; Set the ſeventeenth Chapter) and then 
frattions, apt . 
it-will be apparent which of the xwo 
feaQtions is the greater. As, if it be deſired to know 
which of theſe two fiattions 5 and 44-is the greater, 
after they are reduced to 3? and ZZ, it is evident 
that the former exceeds the latter by 54. 


bh as. ths A 


CHAP. XX. 


Multiplication of Vulgar Frattions and 
mixt Numbers. 


Hen the numbers given to be multiplied 
are both ſingle fractions, multiply the Nu- 
we ON merators one by 'the other and take 
p41 Lag the Product for a new Numerator; al- 
| *  fomultiply the denominators one by 
the other, and the: Produft is 4 new denominator, 
which new FraCtion is the Product ſought. 
x7 and þ being given to be multiplied, the 
-Produt will be found 3; , for: 7 multiplied by 5 
produceth 235 for a new Numerator, and-12 muli- 
Hy atm. for a new Denominator : 
alfo- 5 and-3 being multiplied: one by the-other, 
the Produtt wilt de found :z.' Here you may ob- 
ſerye that in the multiplication 'of proper Frafi- 
ons, "the" Product is always leſs than either of” the 
terms given ; For in multiplication ſuch proportion 
TRE as 


# 
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2s unity or 2 hath to'either of the terms given, the 
ſame proportion hath the other texm tothe! Pro- 
duct. : 7 ; 


——_— one of the __ iven is a whote 
number or a mixt number ;z alſo, CL 2322CE 
when both of them are mixr num-. {4 ane at 
bers, reduce ſuch whole number or | 
mixt pumber or. numbers iato an; improper fraftion 
or frattions by the tenth or eleventh Rule of the 
ſeventeemh Chapter, and then' the operation will 
dots ee NIN _ -nkiphed : | p 
So 8 ;+being given to ipled by 5 , the 
Product will be found: 43 * 3 wiz; 8 + being redu- 
ced into the improper fraction 254 7 alſo 5 unto £, 
multiply 26 by 5, the ProduCt 1s 130 for a pew 
Numerator : alfo muliplying 3 by 1, the Product 
is 3 for a new Denominator , which new Fraction 
242 m_ reduced ( according to the thirteenth 
Rule of the ſeventeenth Chapter ) will be 43 3 
the Prodyt foughr. In like manner 7 £ being mul- 
tiplied by 54, the Produt will be found 42. Here 
obſerve, that when either of the terms given is a 
compound fraction, it is firſt of all to be reduced in» 
- a ſingle fraftion, and then the operation is as be- 
re. | 
- Note 1. Sometimes the work of Multiplication in 
Frattions may be very uſefully contracted by this 
following Rule, «sz. © | G 
- When two Fraftions propoy'd to be multiplic 
(whether they bs ptoper or. improper} ace fſhck, 
that the Numerator of the one, and:the Denomina- 
tor of the other, may be ſeverally divided by ſome 
common. Dirifor without a remainder; you way 


162 Multiplication of © .'" Baok F. 
take the Quotients inſtead of the ſaid Numerator 
and Denominator;z and then multiply as before ;in+ - 
the firſt Rule of this Chapter : As for example, if 
5 be to be multiplied by 45 ; becauſe 6 the Numera- 
__ror of the firſt, and 12 the Denoginator 'of the 
latter. Fraftion, being ſeverally :divided by- their 
common Diviſor 6 give the Quotients 1 and 2, I ſet 
theſe (or imagine them to: be {et) in the places of 6 
and 12; by which exchange thereariſe 5 and theſe 
multiplied one by-the other (according tothe firſt 
Rule of this Chapter/) 'produce $$ the deſired Pro- 
duct of 5 into 5, in the ſmalleſt terms. = 
Again, to multipty {5 byz 3; becauſe the Nume- 
rator of the firſt Eraftion and; the; Denominator of 
thelatter; being eich divided þy-16 give the -Quo- 
tients r and 1; :1fet:1 and 1 inthe places of 16 and 
16; likewiſe becauſe 48 'the'Denotninator of: the 
firſt, and'3 the Numerator of-the latter Fraction, 
being each divided :by-their common Diviſor 3, 
give 16 and x, 1 take 16 and 1:4nſtead' of 48 and'3 
o: by thoſe'exchanges thete ariſe 4+ and & , which 
multiplied one by the other produce z;, which/is the 
Product in the ſmalleſt terms: made by the multjpli- 
cation of 7x into (br by) 53. 


2. To take any part or parts of a number pro- 
pounded, is nothing elſe but to multiply-the faid 
number by the Fraction which-declareth what part 
is tobe taken : ſo if youdeſire to know what is 4 of 
320, multiply 4*2 by 5; or 4; yy þ and the ProduRt 
witl be 209.; -In:like manner 3-06-45 + is 390.4..Al- 
ſo; of 120 is 30. | | 


- 3. Sometimes the work of multiplication in; mixt 
"9s numbers 


. 
. 
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numbers may be +compendiouſly performed aftes 
the manner of theſe following examples, viz. if it be 
required to multiply 120 3 by 48+, firſt multiply 
the whole numbers mutually, to wit, 120 by 48, 
and place the particular products orderly one un- 
der the other as in Multiplicatzon of 


whole numbers ; then multiply the ſaid 120; 
whole numbers firſt given by the fra- ____43 ; 
ions alternately , viz. take + of 48 960 
which is 12, alſo take of 120: which is 480 
60,and place the ſaid 12 and 60 oxgderly 12 
to be added to the former particular 60 


Pxoducts : Laſtly, add all together, and $5832 4 
to the ſum annex the produtt' of -the 7.7 © 
two fractions, to,wit in this example,” the Produ& 
of the Multiplication of 5 by 5, which is 4,ſo the to- 
tal, Product required will be 58325; as you ke by 
the example in the Margent, Inlike manner, if 18 £ 
be multiplied by 4045, the Produtt will be 7462 ; 
and if 29 4 be multiplied by 50, the Produtt will be 
1475, as you ſee by the examples following. - * 


. 18 £ | 5 


__493 ..: 569 
720 1450 
20 25 
a-F 1: | 1475 

7464 


4. When a. fra&tjon .is to be, multiplied by a 
numher which happens to be the ſame with the 
Dgnominator, take the Numerator for the Product; 
ſo if this fraction. 4 be propounded to be multi- 
plied by the Denominator 4, the Product will 
be 


"Dhvifon of © | Bookl | 
+ that js. 3 4 which is the ſame with the Nus 
tnecator 3. Arr fike manner if ; be mult] plied by 
the denominator $ ne a Produtt is ao co 5 the 
id + 


POP. - 4 pu » 
"II" FS Wo F Rn MM... nn dh 4. BEI 3 Fw" 
: "__ 


CHAP. XXI: 


Divifton of Valgar Fratlion and 
mixt Numbers. 


z. Hen the numbers giveit are both ſidgte 
fractions, multiply the Denominafor of 
= 1% Djoifie the Diviſor by the Numerator of the 
fugt TS Dividend. and take the Product for 
; 2.neiv Numetator : alſo matcipty tire 
Numerator: of the Diviſbr by the Denominator of 
the Dividend, and the Produdt is a hew Denottilna- 
tor , which new fra&lon is the quotient forgti. 

- So if 7 be given to be divided by }, "the qnoti- 
_ ent will be found 3; viz, multiplying 5 by 4 the 
| a2 Produc A 2 20 ons, or or 

3) £(53 mnkiplying 3 by, the Product 1s 

27 for a new Denotiageor, ſois 55 the 

—_ ſought ; ; Inlike manner tf be given co be , 
vided by ;, the quotient will be found 25 thar Is 

2 x4, as you ſee in the/Example : here 

« DS (:5 you may obſerve rn that in Divifion 

H- proper frattions ; the quorient is 

Herdjv greater thart eſther ©f the' fradtions "oÞ- 

ven; fot in Diviffon, as the diviſor is in Fe 

p dn tor or "uniey , fo is the Gviden 

e quotient; 
_ #1. When 


164 


Numetator of the 
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It../When one of the numbers given is a whole 
number”or a mixt number; alſo when both are 
mixt numbers, reduce ſuch whole number or mixt- 
number or numbers into an improper fraction or 
fra&tions,by the tenth or eleyenth Rule of the ſeyen- 
teenth” Chapter, and then the operation will be the 
ſameasin the laſt Rule. 


So'if .42 be divided by 72, the quo- 71) 42 (- 
tieat will be found 54, for 73 and 42 ,,,,.,, 
will be reduced wenn — frg- = "5 AtF 
Ctions <5 and 5; , then multiplying 42 3 
by 2, the product is 84 for © wy 54G 
Numerator, alſo multiplying 15 by 1 , the pro- 
duCt is 15 for a new Denominator , ſo is 5; the 
quotient ſought,, which is equal to-5 } (as is evi- 
dent by the thirteenth Rule of the ſeventeenth 
Chapter.) . In like manner, if 6 5 bedivided by 3z, 
the quotient will be 1 34. Alſo if 5+ be diyided- by 
12 + the quotient will be 33. | © Io 

Note, Sometimes the work of Diviſion in Fratti- 
ons may be very uſefully contratted by this follow= 
ing Rule, viz. When either the two Numerators, 
or the two Denominators of the FraCtions pro 
ſed, can be divided feyerally by fome common Di- 
viſor without a remainder, you may take the Qu6- 
tients inſtead of the ſaid Numerators or Denomi- 
nators, and then divide by the firſt Rule of this 
Chapter - as for example, if 43 be to be divided by 
} , becauſe the Nutmerators 12 and 3 -being each 
divided by their common Diviſor 4 will give the 
Quotients'3 and 2, I take theſe inſtead of 12 and 8; 
by which exchange there ariſe 3 and ; , the for= 

mer of which being —_”" the latter, —_ 
| ig 


_ 


- 266: Divifen of, Tc. Book I.. © 
-ing. to the firſt Rule of this Chapter) gives.{L,which 
3 the Quotient in the leaſt terms that arifeth-by di- 
viding 3 by x. | 
Again, to divide 24 by 4 3, becauſe the Numera- 
tors -25 and 15 being feverally divided by their 
common Divifor 5 give the Quotients 5 and 3like- 
wiſe becauſe the Denominatars 8 and 3 heing each. 
divided by 8 give the Quotients 1 and 1, I ſet 5 and 
3 inthe places of the Numerators 25; and 15, alfo 1 
and 1 in the places of the Denominators 8 and 8, 
whence ariſe 5 and + , Laſtly, dividing + by 3, that 
is 5 by 3, there ariſeth.5, that is 1 2, which is the 
defired Quotient of =; divided by 2. 


,  Queſtzons to exerciſe the Rules of Vulgar 
Frattions before delivered. < 


- 1. The difference of two numbers is 1 22, 
the leſſer number is.2 x, what is:the greater ? Arſw. 
3 3, (found by Addition. 


L Q.,2. What.number is that, which if added to 3 £ 
. gives the ſum $34? Anfi. 4-7 (found by Swbtraftion.) 


Queſt. 3. There is. in three the ſum, of 
121-56. v5. inthe firſt bag 504 4. in the ſecond 
42-4+6. what is in the third bag ? Avfw. 3041. 


-Qvef. 4. Two Merchants 4 and B, have: certain 
(bares. in a.Ship, the ſhare of 4'is,; of the Ship, that 
of B 3, whats the difference berween their ? 
Ho. he ſhare of 4 exceeds the ſhore of B by c5! 


44 . Oueſt * 
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Oneſt. 5. What is 5 of 1303? Anſw. $t 5 (found 
by Multiplication.) ' Fg, 2 
Queſe 6. What number is that , which being 
multiplied 4 32 produceth 25 3 ? Anſ.42 4 (found 
by DiviſÞon. 
foes, — the doCtrine of Decimal Fraitions. 
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CHAP. XXIL 
Notation of Decimal Fraftions, 


I.FT is hard to een ne was the wy 
brought Decs, rithmetick to light, t 
it be a hong Invention ; but main hav pol it hath 
received much improvement within the compaſs 
of a few.years, by the induſtry of Artifts, and now 
ſeems to be arrived at perfeftion. The excellency 
thereof is beſt known to ſuch as can 
apply it to the pradtical part of the Theprow ſeo 
AMatbematicks, and to the Conſtru- nokk 
tion of Tables , which depend upon | 
ſtanding or conſtant proportions , ſuch are 7rigv= 
mometrical Canons, Tables for computing of compound 
n_— &c. in which cafes decimal tions- do 
afford ſo great. help, that (in-my opinion) many a- 
ges have not produced a more uſeful invention; 
But it may be objected, that Decimal Arirhmetick, 
for the moſt part ores imperfect folution” to 
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a queſtion. This I grant, yet the anſwer ſo given 
may be as uſeful as that which is exa@ly true ; 
for in common-affairs , the-Joſs of +; part. of a 
grain, or of an inch, &c, to wit, any quantity which 
cannot be ſeen, is inconſiderable : but I could not 
be miſtaken, for in extolling Decimals L do not cry 
down YLulgar Frattions , ſince experi- 
ence ſheweth that-Decimal Fraftions are 
commonly abuſed , by being applyed 
_ .- to all manner of queſtions | about -0- 
ney, weight, &c. when indeed many queſtions may 
be reſolved with" much more facility by YJulgar 
Arithmetick., as may pattly appear by this Exam- 
ple, viz. at 91-—6-s.—8 4d..the hundred weight 
of Tobacco, what will 987 hundred weight coſt ? 
Anſw. 9212 1. which by the common Rule of Pra- 
tice by Aliquot parts is found out in a quarter 
of the time, thac will neceſſarily be required to 
work it by Decimals, which at laſt will give an im- 
perfect anſwer.; I might inſtance the like inconve- 
nience divers wayes, . were it, not for loſs of time ; 
ſothar the right nſe of Decimals depends upon the 
diſcretion of the Artiſt, 


II. When a fingle Fraftion hath for. its deno- 
,.  mjaator a number conſiſting .cf x or 
len * unity in the extream place towards the 
frafim, -  1&fc hand, and nothing buta Cypher 
or -Cyphers. towards the right, it is 
more particularly called a Decimal : of this kind 
are theſe that. follow , ;+<,. that is five tenths, 5, 
five hundredth parts; likewiſe theſe are decimal fra- 
CHIONS, 4355. axant5 T5522) XC |, o 
... THI. A Decimal fraction may be expreſt with- 
ORs out 


Decimal Fra- 
&ions ſome- 


times abuſed, 


%. 
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out the Denominator, by (os point or com- 
ma before (to wit, on the left hand of ) the Nume- 
rator, ſo ;£-may be written thus, .5 or thus ,5 and 


73% thus, .25 or thus, 25. 


IV. In Decimals when the Numerator conſiſts 
not of ſo many places as the Denominator hath Cy- 
phers,. fill. up the void places in the Numerator 
with Cyphers prefixed on the.left hand : ſo'3;4 is 
written. thus .o5 ; likewiſe 452 thus, .o50 z and 
75254, thus, ',0205, likewiſe, thus, .006. 


V. In Decimals thus expreſt, the Denominator is 
diſcoyerable by the places-of the Numerator : for 
if the Numerator conſiſts of one place, the Deno- 
minator conſiſts of 1 or unity with one Cypher ; if 
of two places, the Denominator conſiſts of 1 with 
two Cyphers annexed; if of three, the Denomina- 
tor confiſts of 1 or unity with three. Cyphers an- 
nexed ; ſo the Denominator of {25 is 100, the De- 
nominator of .o50 is 100G, and the Denominator 
of .096 is 1000. ; 

VT. Cyphers at the end of a Decimal do neither 
augment or diminiſh the value thereof : fo .2, .20, 
.200, .2000 are decimals, which haye one and the 
ſame value, . for ;22 being abbreviated by the eighth 
Rale cf the ſeventeenth Chapter , will. be made-:5 
and fo will 4355 or 2222. | 

VII. Wherefore Decimal fraCtions are eaſily re- 
duced to a common Denominator ( which is a 
troubleſome work in Fulgar Frattions ;) for, if all 
the Numerators of as many decimal fraCtions as are 
given, be made to conſiſt : of the ſame number of 
places, by. annexipg a Cypher or Cyphers-at the 

M 3 end 
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end (that is onthe right hand) of ſuch Numerators 
as are defective, they will all be reduced to a com- 
mon Denominator, fo theſe Derimels .2, .03, 027 
(which ſignifie 53, +34» 5332) may be reduced in- 
to theſe, .200, .030, .027, which have a 1000 for a 
common-Denominator. | 


FH. The oxder of places in any Decimal pro- 
ecedeth from the left hand to the right, contrary 
tothe order of places in Integers, which is from 
'theright hand to rhe left - ſo in this Decimal $247, 
the figure 2 ſtanderh in the firſt place ( being the 
outermoſt towards the left hand , and next to the 
point,.)-the figure 4 ſtandeth in the ſecond place, 
and 7 in the #hird. Alſo in this Decimal 0245, a 
Cypher ſtands in the firft place, 2 in the ſecond, 4 in 
the eb:rd, and 5 in the fourth. 

. TX. Every place in the Numerator of a Decimal 
Eraction hath a peculiar Denominator or proper 
value, viz. the Denominatar of the firſt place is 10, 
of the ſecond, 100; of the third, 1000, &c. fo that 
the firſt place of a D:cimal ſignifies tenth parts of 
an unite or Integer ; the ſecond place , hundredth 
parts of an Integer ; the third place, thouſandth 
parts of an Integer, ©c. Hence it is manifeſt , that 
© This Pecimal43254 (every place thereof being con- 
{icered apart by it felf ) conſiſts of .3, .o2, .oog, 
«0004 (viz. 3333) 5h) 15749) WhiCh being reduced 
to.a common Denominator (by the ſeventh Rule 
of this Chapter )) will give theſe , .3000, .0200, 
. -DOFO 2 0004 ( tO wit , 30309 TT G00 CET, T5G66 
all which collectively make .32 54 (or 44342. 
_ &. Ia whole numbers, the firſt place above (that 
3s on the left hand of ) the place of unities ty 
1e$ 
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fies Tens of Uaitiesz but the firſt place beneath, 
(WoOg theright hand of ) the place of Unities 
1gnifes tenth parts of 1 or Unity, and is called the 
firſt place of Decimal parts, or place of Primes g 
likewiſe the ſecond place above the place of Unities, 
ſignifies hundreds of Lnities,. but the ſecond place 
beneath the place of Unities ſignifieth hundredth 
parts of 1 or Unity, and is called the ſecond place of 
Detimals, or place of ſeconds ſo that as the values 
of the places in Integers do aſcend in a decuple pro- 
portion from the. place of Units towards the. lefc 
hand, ſo. the yalyes of 'the places of decimals do 
deſcend in a_ſubdecuple proportion beneath 'the 
place of Units towards the right hand : viz. Ambng 
the places of Integers , every following place to- 
wafds the left hand, is ten times the value of. the 
next precediog place ; But among the places of de- 
cimal parts, every following place towards the 
right hand is one tenth part of the value of the nexs 
preceding place : All which will be eyident by the 
following Table, _- 
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he point expreſleth 73285 Integers or Unities , but 
thy my; on the right hand of the point exprefe 
ſcth only 8237 partsof 1 (or an Integer ) ſuppo-» 
ſed to be divided into 16000 equal parts. In like 
manner this number 5 4.8 ſignifies 5 Integers'and 
eight tenth parts of an Integer , and this number 
285 .$2 ſignifies 285 Integers (or Unities) and x55 
parts of an Integer. | ie. 


CH A ÞP. XXIE 


Concerning the Reauttion of Vulgar Fra. ' 
+. (tions to Decimal Prattions. © 


1. F6& the greateſt Integer of z1oxey;as alſo of weight, 

[| meaſure,&c.were ſubdivided decimally,to wit; 
a pound of Engliſh money into ten. equal pieces of 
coyn, and every one of thefe into ten other equal 
pieces, &c. and weights, meaſures, &C. after the ſame 
manner ; the Pres of Arithmetick would be 
taught with much more eaſe and expedition than 
now it is; but it being improbable that fuch a re- 
formation will ever be brought to-paſs, I ſhall pro- 
ceed in directing acourſe to the ſtudious for obtain- 
ing the frugal uſe of ſuch Decimal fraCtions as are 
in his power, 

IT. Foraſmuch as in Ar:zthmerical queſtions, ſome 
of the given numbers do for the moſt yart happen 
$0 be fractions, a way muſt be ſhew?d how to re- 
duce a YVulgar Fraftion to a Derimal Frattion ; ye in 
| ome 
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Fore caſes there is no need of this ReduiZion ; for 
example, a foot in length is vulgarly ſubdivided in- 
ro 12 inches, an inch into 4 quarters, and each 
quarter into 2 half quarters ; bnt a foor may as 
efily, : and a great deal more commodiouſly: be di- - 
vided, firſt into ten equal parts, and then each of 
thoſe into ten other equal parts., and each of theſe 
into ten other equal parts ; (or at leaſt ſuch divi- 
fion muſt be ſuppoſed or imagined when it cannot 
aftually be made.) This foor in length ſo divided, be. 
ivg applied to the ſides of ſuperficzal figures , or of 
ſolids will at firſt ſight yu the quantities of lines in 
feet and decimal parts Of afoot (as 'readily as a foot 
vulgarly divided will ſhew you how many fee, 5n- 
ches, quarters ,, and half quarters are contained in 
any line.) from whence the ſuperficial or ſolid con- 
rent may be found 'in feet by maltiplication only ; and 
how much this excels the va{gar way, I ſhall part- 
- gr in thefifth Rule of the 26th Chapter. 
The like ſubdivifion I would have to be diade 
of a Yard, Porch, &c. 
TI. A m_ fraftion, which is no decimal 
ey p raction, may-be reduced into a deci- 
#9m foredace# mal of the ſame value , or infinitely 
pal Fan near (forall vulgar fraftions cannot 
Won, .- be exactly reduced to decimals) by 
=o the Rule of Three direct; for as the 
Denominator of any fingle fration whatſoever, is 
fo the Numerator thereof, ſo is any other Denomi- 
pator to his correſpondent Numerator :' Example, 
Jet it be required to reduce 4 into a Decimal, whoſe 
Detiominator is aſſigned tobe 1000, ſay by the Rule 
of tbree, if the Denominator 8 hath 5 for a Nume- 
rator, what will the Denominater 1000 require for 
wil; a 


: 
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a Numerator ? Multiply and divide as the Rule- of 
Three dire doth-require, 1b will the fourth propor. 
tional be found to he 625, which is the' Numeraror 
fought ; therefore 7:1 or 625, 18a decimal fraition 
equal in value toj. - Another Exunple, let it be re- 
quired'to reduces} Into a decimal frattion, whoſe 
Denominazor thall-be r00000, ſay bythe Rule of 
three, if 240 the Denominator give'”7 for. a Numne- 
rator, what will the Denominaroy 1000005 
for\a Numeraro# ? | Anſw. 2916 and ſomewhat'more, 
but that which the ſaid 2916wants of being « true 
Numerator' is lels than +554 part of an Integer, 
therefore the decimal frattion: 2239 or ,02916 is al- 
moſt equal to -;2, which $1 cannot be ly re- 
duced into a decimal fraftiox. © The like will 

in the reduction of moſt valgar frabtvons to Hevimals x 
in which caſe, the Denomnator of the deoimual triuſt 
he aſſigned to be'ſo great} that what is wanting in 
the Numerator may bean inconfiderable value. | 


. TY. Upon the __ pork » the: known or 
accuſtomary parts of Money, Weight, Meaſure, Time, 
&c. may be f ammo dr for if o_ defire to 
know what decimal fraition of a pound: ſterling is &- 
qual in value to one Piling, confider firſt" that-a 
pound is the Jnteger, and 20 ſhillings are equal 
ro that Integer, therefore 1 ſhilling is .Z of a pos 

how if we conceive. one pound 'to be divided into 
y0000o parts, viz. if we allign 1,gqoo00 for the Deno- 
1ninator of 2 decimal fraftion, the Numeratoy will be 
found by the laſt Rule to be 5000, fo that ;,£325 or 
05000 or ,05 ( for Cyphers at the end of a derimal 

are 'of no uſe, as-hath been ſhewn in the 6th Xyle of 
the 22 Chapter) isa dre/mal fraftionofa pound, _ 
| exactly 
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actly-equal to 1-s.' or ..; part of a'/pound fterlinp/ | 
...In like manner foraſmuch- as 240. pexce are plAbl 
to a pound of Engliſh money, 7 perce are +2 ' parts 
of a, pound, which fra#tor will be reduced into this 
decimal :.02916 4: which is very near equal to 5521. 
fox it, wants not 5:5::&part of a pound, Moreoyer, 
fince 960 farthings are equal to ajponvd. Engliſh, one 
farthivg is 5:5; part of a pound, which will be redu- 
cd. into this decizral- ..00104 1; very near ; but 
it . you -pleaſe . to. | proceed. nears to..the- truth, 
you; will find this decimal. .o0t04466, &c.- to; an- 
wer a farthing ., and ſo by. augmentibg the Deno- 
minator with - Cyphers, . you may:ptoceed infinite- 
ly near , when you;cannot attain: untg the-truth + 
it {elf,; After the fame methad:;way the vulgar 
Sexagmary frattion) uſed in Aftronomy be reduced 
$0 decimals ; for ſince. a. depree; is' uſually ſubdivi- 
ded into fixty , party called minutes! or primes; a 
prime 0s. minute into; ſixty. parts: called ſeconds ;, a 
ſecond into ſixty thirds, a third into ſixty 
fourths ,, &c. apd - conſequently a degree is equal 
unre:60 minutes (Or 'Primes) Or unto 3600 ſeconds, - 
Or -2 16000 thirds ,:; or 12960000: fourths, &Cc. It is 
evident 'that 7 minutes ( Or. Primes ) are 4} parts 
of; ai degree ; which ,by''the third, Rule of this 
Chapter; may be. reduced into .the Decimal 
1.466, &c. Alſo 29 thirds are ;:7555 parts of a 
degree; which may | be reduced into the. decimat 

«00Q134, GCC, 8 28 414 vat 
Moxeover, 58 © 33; 14: 12, that is, 58 primes,33 
Jeconas, 14 thirds,and 12 fourths may be reduced to a 
decimal 1n this manner , viz. reduce them all into 
fourths (according, to the ſixth Rule of the ſeventh 
Chapter ) ſo will you find 12647652 fourths , which 
are 
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arg 2358552 parts of a degree , which vulgar fraftion 
may be reduced into this decimal of a Aegree, to 
wit , .975899, &c. (by the third Rule of this Chap- 
fer. 
Thi to'the ingenious will be a ſufficient lighe 
for the finding of the Dec:mals congruent to the 
ſhillings, pence, and farthings which are under a pound 
ſterling ;, alſo the Decimals. of the known parts of. 
Weight, Meaſure, Time, &C. as they are expreſt in 
the following Table, wherein you may obſerve, 
that muſt of che Decimals conſiſt .of 7 or 8: figures, 
yet in ordinary practice, you ſhall have nn to 
uſe only the firſt five, and ſometimes fewer. © * 
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Fl ne. " | quarters of 1|decimals of | 
1.03125 [raid [1 ya.or 1 ell. 
quarters of | decimals of i gL,046875 | 
a Peck. | a quarter. 2/,03125 
| 3|-0234375 1].015625 
2].015625 + ABLET 71D. 
_1].0078125 & the Redyttion of In- | 
' deimals of ches, &Cc. to decimals ,| 
 Pints. | a quarter. | the Inte eger being a foot 
3þ005859 . zn lengt 
2[-003 906 5 of 
x 001 95 HS ——=; foot 
11.9 166666 
6333333 
I 75 
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3.6666666 | parts of aidecrmals 0 
. F 45833333 dozen, | 4 groſs. 
£5 5 _ 411.076388 
JF +4 166666 _| » 10].069944 
4 —_ » f.0625 
S, 
2]:1666666 4 NoIg95 
1].0833333 | 6.041666 
quarters of [decimals of | = pw on 
an inch, ja foot, 41027777 
31.0625 31.020833 
21.04 16666 2/.01 3988 
1,.0208333 -| ___ 11],006944 
half a quart.\.0104.166 TABLET X. 
of an inch. Of Time, a day being the | 
"THELET IX.  Integet-. 
Of dozens, the Integer | decimals of | 
_ being a groſs. Hours. la day. ry | 
Tdecimals of 23]-9583333 
dozens. a groſs. 22].9166666 
111.9 166666 JT. DR. 
108 ol 33 
9 "rt 19].79 16666 
s 6666666 ” "RG 
8 if 
OY 16].6666666 
51.4166656 15|-625 
43333333 14] $833333 
3.25 1 3]. 5416666 
2]. 1666666 = j PIE 
1}. F | 
0833333 | 1 ag8023s 
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gh. * 91.375 ”  38[.0263888 
8]-3333333| 371.0256944 
71-29 16666 361.0249999 
61.25 35|.0243055 
5].20383333 34|.0236111 
41.1666666 | 33].0229166 
3| 125 32|.0222222 
2].0833333 31].0215277 
1].04.16666 3c[.020833 
a 29].020138 
decimals 28|,.0194444 
Sa Minnes-þof a day. | 27.01875 
Eat? ph | 26|.0180555 
5 9$]-0409722 25].0173611 
58 0402777 | 24|.0166666 
$7]-0395933 23|.0159722 
| 55].0388888 | bh 0. 
$5]-938 1944 21}.0145833 
; 541-9375 20/.0133888 
$3 -036805F5 19/.0131944 
52 ©361111 18 0125 
$1]-0354166 170118055 
$2 93472422 160111111 
49]-0340277 150104166 
43[.0333333 14.0097222 
47]-0326388 13 .0090277 
461].0319444 12 .0083333 
451-03 12500 11 .0076388 
_ 44]-0305F5$ 10.0069444 
43 .02986 II 9.00625 
- 42]-0291666 $.0034722 
41]-0284722,  5,0048611 
400277777 6.0041666 
$91.0270833 | F-0034722 | 
63 + 
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0027777 © 
.0020833 
.00138388 
0006944] 


mi. M.v3 Þ 


Y. This Table aforegoing conſiſts'of ten ſeveral 
Tablets, of which the firſt . (intituled - 
Engliſh money ) contains in the firſt © Tubler 1. of 
column thereof the particular Fra- Engliſh money. 
ctions (viz, the . ſhillings, pence, and p 
farthings) of a pound ſein s and in the other co- 
lumn the decimals, unto which they may. be reſpe- 
(tively reduced : So inthe ſeme [Tablet .65 is the 
dcimal , anſwerable to 13 s. .0208333 to 5 d. and 
.003125 to 3f. Likewiſe, ;0489583 is the decimal 
of 11 d. together with 3 farthings 5 Alſo .03125 
is the decimal of 7 pence half peny. Lon 

V7. The next Tablet (intituled Troy weight).con- 
tains; in, the firſt column, thereof the 
particular 'Fraftions (viz. the Peny 2, of Tio 
weights, and Grains) of an ounce Troy,  ' eight. © 
and inthe other their reſpective deci- - 
mals: ſo .6 is the correſpondent decimal of 12 
peny weight, and .0020833 of 1 grain. Likewiſe 
025 I5 the.decimal of 12 grains. WET 

VII. The third Tablet * ( intitoled Averaupors 
great weight) contains in the firſt co- + | 
lumn thereof the Fraftions ( viz. the 3 Of 4ur- 
Quarters , Pounds, Ounces', and the m_- mo 
QLuarters of an Ounce.) .of an Hundred © | 
according to Averdupors weight , and in the other 
their proper decimals : ſo-.s is the decimal of two 
quarters or halfa hundred, .1 517857 of 17pounds : 

N:' 3 , 0033482 
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4 Of Aver- the Ounces , Drams, and quarters Of 2 
aaqo, lite 14,am) of a pound Averdupois , together 


weight. 


Pints is .625, and the decimal of two quarts'or halfa 
Pint is ,0625. Aſs 

X. The ſixth (intituled Dry meaſures) gives you 

the fractions ( viz, the Buſhels, Pecks, 

- bh quarters of Pecks and Pints) of a quarter, 

*_.. together with their peculiar decimals : 

ſo .375 is the decimalof three Buſhels, .03125 , of 

one Peck, .0234375 of } of x Peck, and .003906 ob 

two Pints: . oh, 

X]. The ſeventh ( intituled Yards and Ells) of- 

_ fers you the fractions (viz. the Quarters, - 
T ikre: * Nails, and quarters of Nails) of Yards 
I"Y" Ells, md their .reſpeCtive decimals : 
{0.25 is the decimal of one quarter ofa Yard or Ell, | 
.125 of twq Nails, and. ,046875 of three quarters 
of a Nail. + + _ 

F11. The eighth ( intituled Redution of Inches, 
&c. to decimals of a foot preſents unto; you the | 
fractions -( to wit , the Inches, quarters and 
half quarter of an Inch) of a foot, Wogan 

EE WIT! 
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with their. correſpondent decimals : ſo .4.166666 is 
the decimal of 5 Inches, ..9625 of 3 of an Inch, and 
.01044166. of x or half a quarter'of an Inch. 

X111. The ninth Tablet ( intitoled Dozens ) 
yields you the Frattions (viz. the Do- =. 
zens and particulars) of a Groſs, as . ®: ”- TY 
alſo their reſpective decimals : ſo .25 ty, 
is the decimal of 3 Dozep, and .048611 _ | 
of 7 particulars, | | wes 6 

XIP,. The tenth and. laſt Tablet *(/ intituled 
Time) gives you the Fractions (v:z. the | 
Hours and Minutes ) of. a Day : ſo 'g.of Time 
.625 is the decimal-of 15 hours, 0375 
of 54 minutes, and .0006944 of one minute, 
XV. When a ſingle Frattion of any of the pre- 
miſed Tablets is propounded to be a) 
reduced to a decimal , find it in the The uſe of the 
firſt Column of the Tablet, unto = T, —_ 
which it belongs; this done, juſt a- 1 f ſnele fr. 

ainſt that Fraction ſo found, you gjons ro deci- 
all have the decimal required : ſo mals. 
13 5. being propounded, taking the 
firſt premiſed 7Tabler, I find 13 5, in the firſt Column 
of the Tablet of money, and juſt againſt the ſame 
thirteen ſhillings, I obſerve .65, before which having 
prefixed a point, and by that means ſigned it for 
a decimal Leaom to the third Rule of the 22 
Chapter of this Book) I conclude the ſame .65 fo 


ordered, to be the correſpondent decimal of thir- 
teen ſhillings the fraCtion propounded : In like 
manner .0229166 is the decimal of 11 grains-in the 
Tablet of Troy weight ; and .0357142 the de- 
cimal of 4. lb. in the Tablet of Averdupois preat 
weight, &C. | 


, & oP XV 1. When 
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XY1. When: two. of more Frattions' are pro- 
pounded, and it is required to find a decimal equi- 
valet unto. the ſum of them , find the 'decimat of 
each of the Fractions given. according to the laſt 
Rule ;*then adding together the decimals fp found, 
thar-intire-ſum_is the decimal ſought - ſo 13 5. 5 4: 

ing reduced; to a- deqmal, 'is .670833 ;' for the 
decimal of 13s. is ,65, and the decimal of 5 4. 
.020833, \which being added together (by the” ſe- 
cond Rule, of the 24th Chapter of this. Book) a- 
amount.co 670833, viz. the, decimal. which * repre- 
ſents 13 5.5 4, the Fraction. propounded & In like 
manner: the.” decimal of 9_ peny weight, and *3 
Grains is..4779833, and the decimal of 5 C, 19 1b, 


7 Ounces Is \.67354, &C,,,_* 


2 \ - F2 ; 
© all © 64 4.3 -; bg x 
64,35 $31  iSd. - «020 
Non 0.1 "8 24.4 # #1 Siler (2. 
f wich, [ ; [ - » by 
hah | 670833 | 
} 119 9p. 45 
1327, .0270833 
477083 
p << nf > 4 
3 C: 5 
I9 1b. .16964 
7 aHNC. .00390 


67354 
And here as you ſee meer Fra&tions reduced, ' {0 
likewiſe may the Frattions of mixt numbers be re- 
dnced to Decimals for example, theſe numbers 97 


UMI 


7031, 36 $2847: 
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{þ. 7 ounces 13 3 drams: . 'Ztem of: (67 Gallong,' 5:3 
pints. - 7rem 28 Quarters, 0, Buſhels and+2.4 Pecks, 


;07BYr. | 
97-4375 1 67.625 28-.0625i;: 
, «0507 «0937. , 0156. | 
 *0009 TRY EP ta 


| 1 167.7187 | 28 ,oo8r 
97.4891 | « | 
Again. 22 5 yards,' 3 {Nails ; [ter 36 Groſs, '3 
Dozen and 5 patticulars, being reduced ,; are 22 


22.5 
.1875 36 .25 
0156 0347 

22,7031 © - 36,2847 


XVII. When a Decimal is propounded to know 
what Fraction it-repreſents , ſearch - 72 
the ſame Decimal in the ſecond Co- 3: mus 
Inmn of the Tablet, unto which it be= g;,,5 
longs,. where-if you find it expreſſly, | 


+ the number juſt againſt it in the firſt Column is the 


fraction you look for : 'ſo .65 ( repreſenting the 
fraction of a pound ſterling) being given, -I find 
it in the. ſecond Column' of the Tablet of 'Money, 
and over againſt it in the-firſt Column I find- 13 5. 
which 1s the fraction repreſented by .65, thedeci- 
mal 'propounded.. In like manner 3 .025 (repre- 
ſenting 3 ounces and .025 of an ounce Troy) being 
propounded, the number repreſented by it, is 
3 Ounces, © p. w. 12 grains; 

XVIIT. When in the fecond Column of the 

eve wot cane phage, Tablet, 


Tablet, unto which-you are dire&ted, you cannot 
preciſely find the decimal propounded,, ſearch thar 
which being leſs, comes neareſt unto it, and -take 
the number that anſwers unto it in the firſt Co- 
lumn for the greateſt fraftion of the number re- 
quired : then deduCting the: decimal ſo found out 


of the decimal given, find likewiſe the remainder, . 


8s -another decimal ,- and take his correſpondent 
number for the next fraftion of the number requi- 
red : and fo proceed in that order, till you have 
diſcovered the intire number repreſented by the de- 
.cimal propounded. : : | 
Example : .6739 being propounded, I demand 
the fraction of a pound ſterling repreſented by it ; 
_ thedecimal in the Tablet of money , which being 
leſs comes neareſt to .65739 is .65, whoſe correſpon- 
dent number in*that Tablet js -13-, which are the 
ſhillings of the number required ; then ſubtracting 
(by the 1 Rule of; the 25 Chapter of this Book) 
65 out of .6739], the remainder is .0239 , and 
- the neareſt decimal.in the. ſame Tablet to 0239. is 
.0268, whoſe cotreſpondent number is 5, waich 


are the pence of the number required - laſt of all 


- deducting .o208 out of .0239.,. the: remainder is 
.0031, which gives you in the firſt Column 3, being 


rhe farthings of the number required; So that, 


conclude the intire fraction repreſented by the deci- 
mal. 6739, 18 135.5 4.3f. , 


6739 1. feerlins. 


Subtratt 13 $,—— —,65 
| - 0239 
Subtraft 5 d.——— ——.0208 


3 f.———-——.0031 
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Ini like manner 7.359 C.beingreduced by the Tae 
blet: of Averdupots great weight is 77 C+ 12 Ib, $0unge 
And 94 .58 lb. reduced by the Tablet of Averdupors 
little weight is 94 1b. 9 ounces and 6 drams.” - 


j 7 4359 C. 
SubtraFt 1 quarter ———<——25 
109 
Subtrat# 12 tb. .107 
4 0Z,,———-—,002 » 
94.58 tb. 
Subtraft. 9g o2.——————56 


6 Drams. _—_— - «Q2 


CHAP. XXIV. 
Addition of Decimal Fraftions. 
]. FO ſuch as well underſtand the Notation of De- 
' cimal Frattions, all the varieties of their {4- 
_ meration, to wit, Addition, Subtrattion, &c. will be as 
eaſie as the operations by whole numbers ; therefore 
he:thar en be a good Proficient in Decimal Arith- 
metick,, muſt throughly underſtand the 22 and 23 
Chapters aforegoing. | 
IT. When diyers decimal fraCtions are given to be 
added together, they muſt firſt of all be orderly. pla- 
ced one under anpther according to the Dodtria: of 
their Notation. So if theſe Decimal Frattions , to 
wit, .125, ,39 and .7 were given to be added, they 
muſt be written down thus ; 
125 
+39 
He 
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or if you/will have the fame number of places to be 
In all the decimals given, without altering their va. 
hnes, they may be written thus, | 


125 

.390 

700 
Not thus, 

25 

« 39 

7 


For the Figures or Cyphers , which. are of like 
degrees or places muſt be ſobſcribed direQtly one un- 
Cer another, viz. tenth parts Or primes mult be writ- 
ten down direttly underneath #enths ; alſo hun- 
dredth parts or ſeconds muſt be placed under hun: 
dredth parts, as you ſee in the firſt Example , where 
.3 or three tenth parts inthe ſecond decimal ſtands 
gQiretly under. .r_ or one tenth part in the firlFfdeci- 
wal; likewiſe .7 or ſeven tenths-in the third *deci- 
mal Rtands directly under the tenths in the former, 
and ſo of the reſt. 

' In like manner, when-mixt numbers, which 'con- 
-fiſt of Integers and decimal parts are given to be 
added, due reſpeft muſt be had of their ſubſcripti- 
_ oft one under another : ſo if theſe'mixt numbers, to 
. wit,” 32 .056, 7 .o7, and 1 .9 were given to be 

added, they muſt be written down thus, 

32 .056 
7 07 
LO. 

111. Having «placed the decimals and drawn a 


line underneath in' manner aforeſaid, add them to- 
2 gether, 
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gether, beginning with the outermoſt rank towards 
the right hand (as hath been taught in Addition of 
whole numbers of one denomination in the third 


: ) ſo if the decimals in the firſt Example 
ſecond Rule of this Chapter were given to be 


added, I firſt ſubſcribe 5, which is all that ſtands ia 


the firſt rank towards the right hand, 
ceeding to the ſecond rank, I ſay. 9g and 
2 make 11, wherefore I write down 1, 
which is the exceſs of 11 above 10, and 
for the 1o I carry 1 in mind to the next 


rank,ſaying + in mind added to 7 makes8, 


which added to 3 and 1 make 12, where- 


then -pro- 
125 


+39 
7 


1.215 


fore I write 2 which 1s the excels of, 12 above 10 
under the line, reſerving 1 in mind for the 10, then 
4 mm a point before 2 , which ſtands in the firſt 
place of decimals;and on the left hand of the point, 
to wit in the place of Units or firſt place of Inte- 
gers, I write down 1. (being the 1 in mind) which 
done, I find that the ſum of the Decimals given 
is 1.215, that is, one Integer (whether it be a Perch, 


1215 
T5330 


Yard, Foot, &c.) and 


parts.of an Integer,as you 


ſee in the Example. In like manner theſe mixt num- 


bers 32.056; 7.07 and 1.9 being given to 


be added, their ſum. will be found to be | 32.056 
41.026,that 1,41 Integers and 3% parts 7.07. 
of an Integer, as you ſee in the Margentz __1:%_ 
more Examples for the learners exerciſe 41-026 
are theſe. | 

.65 24.7 503.75 

025 0.35 "0:32, 

- 03 5.26 | , O12 
«793 30.31 594-19 


CHAP, 


" CHAP, XXV. 
Subtration of Decimal Fraftions. 


I. HF: firſt written down the greater of the 
| two numbers given (whether it be a whole 
number, mixt number, ordecimal) and the 
+337 leſſer underneath the reater , according to 
+704 thedirections in the ſecond Rule of the 24th 
.053 Chapter, Proceed as youare taughtin Sub- 
traction of whole numbers (by the Rules of the 4th 
Chapter :) ſo if this decimal- fraftion .784 were 
given tobe ſubtrafted from this decimal .837, the 
remainder will be 053, that is 5; parts of an Inte- 
--ger; in like manner it this mixt number 

i 094 8.919 were given to be ſubtracted 
9-919 from 295 .094, the remainder. will be 
216.175 216,72-. in each of which exarsples you 
may obſerve that 10 is borrowed as often as need re- 
quires, according. to the.-Rules of Stbtraftion- of 
whole numbers of one" denomination : Note alſo, 
when the decimials'in both the numbers given con- 
{iſt not of the fame number of places, that decimal 
which is defective in places towards the right hand, 
mult have the void places filled up with cyphers, or 
_ atleaſt cyphers molt be ſuppoſed to;he annexed : ſo 
if this decimal ',04338 be given tobe ſubtracted 
from this .65, the remainder. wilt be 

-65000 found to be .60662,, and the Work will 
*04338 ſtand as in the Margetit , where' you ſee 
60662 the three void places are ſupplied with 
cyphers, 2nd then the operation is 2s it whole 


numbers, by borrowing 10 as often as the lower fi- 
| gure 


| at 4 Sabtraf. of Decimal Fratt. Book, 


- », 2. {= ag " 
{+ PE 7% FI 
On, "is. x L C : 
=_ 
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_ * 
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gure cannot be ſubtracted from the upper. More Ex- 
amples of Subtraction of Decimals are theſe follow- 
ing. 


24.04.3338 37. «$394 
.65 0.104 35 
23.39338 36.396 044 


CHAP. XXVLI. 
Multiplication of Decimal Fractions. 


L. VE two numbers are given to be multi- 

plied,and are both mixt numbers,or botti 
Decimal fractions, or one of them a whole number, 
and the other a Decimal or mixt number (which are 
all the cafes that can happen) there is no neceſſity 
of writing them: down preciſely one under. the 
other as. in Addition and SubtraCtion, for the pro- 
duct - or number _ ſought in Multiplication de- 
pends not upon any regular placing of the two 
numbers given : ſo if this mixt number 56.3 were 
given to be added to this mixt number 
1. 30526, they ought to be written one - 1,30526 
under the other , as you ſee (according 32:3___ 
to the ſecond Rule of the 24th Chapter ;,) but if they 
are to be multiplied one. by the other , they may be 
written thus, "I "4 


w : $ #$ Af TL , 
22 Dae 
; nn nenn—nnnm——en— Id 


Pati tn 
TI. In any of (the Caſes which may happen in 
Multiplication of Decimals, multiply the numbers 
given as if they were whole numbers, theri cut off 
always from the product by a point, comma, or 

line 
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line ,' ſo many places towards the! right. hand, as 
there are places.of decimal parts in both the num- 
bers given to be multiplied ;z that done, the figure 
or figures (if any happen to be) on the left hand 
of the ſaid point or line of ſeparation doth declare 

' the Integer or Integers in the product, and thoſe 
on the right hand of the point are decimal parts 
of an Integer : ſo if this mixt number 56. 3 (that 
is, 56 Integers and ;4 of an Integer) be given to 
be multiplied by this mixt number 1 :30526, the 
product will be found 73 .486138, that is} 73 In- 
tegers and ,43<:3= parts of an Integer ; for ha- 
ving choſen thar'to be the Multiplicator, which ill 
cauſe leaſt work, and ſubſcribed irunder the Multipli- 
cand (to wit, 56 .3 underneath 1.30526) I proceed 
according to the Rules of Multiplication of whole 
numbers, viz. having drawn 'a line underneath the 
numbers given;l multiply all the Mulriplicand,to witz 
1.30526, as if it were a whole number, by 3 the firſt 

_ __, multiplying figure, and ſubſcribe the 
1.30526 produtt thereof,which is 391578 un- 
56.3 derneath the line; and preceeding'in 

3915738 like manner with the other multiply- 
783156 ing figures 6 and 5, at laft I find the 
652630 totalof the particular products to: be 
"731436138 73486138 ;z and becauſe there are 6 
places of decimal parts in both the 
numbers given (to wit; 5 places of patts in the mnl- 

tiplicand,and 1 place in the multiplicator) I cut off 6 

places to the right hand from the total before pro- 

duced, ſo will it ſtand thus 73'486138 : wherefore 

I conclude that the true product is 73 ;45<4= or 73. 

£436138, that is, 73 Integers and almolt 5 ot an In- 


teger; 
G It 


Multiplication 'of ' BobkT., 


Pa & fohk, a A oa. 


. 
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_ 1n like tnanner; if this mixt number 246.25 (that 
i3 246 5:5) were glven-to be multiplied by 35 Inte- 
gers, the true product will be found 8618 .75, that 
1s $618 Initegers and ;1<.parts of an Integer, as you 
fee by-the operation: in the Margent , 

where' you may obſerys that two pla-- 246.25 
ces are"eut- off from the total num- $ 
ber produced of the multiplication —-— 
rowards' the right hand, 'becaufe there 123 i125 
dre two places of decimals in the mul- 73875 
—_— (the multiplicator confiſlting———— 
of Integers only;) bur/if there had been. - 861875 
decimal parts alſo in the multiplica- - :_ .. 
tor', fo matiy more places ſhould have been cut off, 
as was ſhewed in the firſt Example. 


Again, If theſe two decimals .87 and .9 (to wit 
22 and 2) were given to- be multiplied one by the 
other; the true product will be found to i '.. 
be:783 that is +334 parts of an Integer, B87 
as you fee in the Examble, where yout . i9 
May obſerve that the product is a fra ————» 

ion only'; for after 3 places (being the: /- .783 
tumber”' of places of Jeckimls in'both 
the nutabers given to be multiplied): are'cnt off ts 
= right hand, there remains no Integes on the left 

and. | 4 ED 

111: When the multiplication is finiſht , if there 
ariſe not ſo many places in all as ought to be ens 
off by the ſecond Ryle of this Chapter (which may 
often happen when the product is a fraQion z ) in 
ſuch cafe, as many places as are wanting, ſo man 
cyphers mult be prefixed to the product on the 
band thereof, and then a point muſt be nr” 

Oo t 


«18: Multiplication: of. Book'T, 
eo hacks produt ſo increaſed for. a decimal : ſo 
theſe decimals-.0375 and:o5 .be-! 


oF . ©:" ng given tobe mulciplied one by 
10375, ; the other ,..L.multiply--275 | by 5, 
05 , and thete aciſeth 1875 how ac- 

; yy ..; cording! tothe, ſecand: >Rule of 
$001875 . [this Chaxter:, 1 ſhould cut off 6 


i a places: totheright hand, and here 
' 57525 *7/7are butq inall ; wherefore 1 pre-: 
| «E326 -{1:17: fix two! Cyphers, to-witz as.1Mmany, 

— .as there are-places wanting and 

"nave © cr:-] then profiting a point , the: true 
T1050 >: -:!,pfrodudt:; (will - be por8ng:: or 

mmm OO— WNT AAL WT ;In like —_— MK this 

0143650 miixt number 5.525. be multiplied 
by this decimal .0026, the true 

 @. bt - -produdt- will. be. found ito" be 

1:0. bd3Lt 10143650! (of MUD 28 you 

nay ſee by ebe aperation in the Margent; where 
one Eypher s-prefixed to the-numbers ariſing from 
tov Muluplication to diſcover the true pro- 


+ Ss ws, 


IF.-Decimid parts of att Integer may de--redy- 
/:ced:to the known or | accuſtomed 

F 70 raft gh parts of fuchInteger by/ Multiplica+ 
aro tion only, for if the decimalfraction 

te my. given be multiplied by that number 
Es _ _ Fn 

PAres are: to the Integer, the Pr gives 
the/number of known -parts: required; So this de- 


cimal rmcomarneds a pound ſterling, td wit, $6876 
ones}, gav | mn , + nwltiply uw veſt by 20: (the 
h ſhillings "contained ina pound): ad the 
product: gives 17 _— and 23740. mo 'of 4 
ling; 
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ſhilling z - which decimal: .3740 being pltiplied 
by 12 - (the number - of, pence 


in;a ſhilling )} produceth 4 $687 4, 
pence y and 4488 parts; of, a 20 + 
petiy.z Laſtly, : multiplying” mms mmm 


.438 by 4(the number, far-. Shill. 1713740 © 


things y\ which make apeny) "82: 
the product gives 1 farthing - em — 
and .952 parts of a jarthings - ++-7480 
which are yery near'igiyalue 3740 : 
to another:-fatthing, foit ap —£u ———— 
pears that::1.8637: parts. of a. Perce 4|4880 
pound ſterling: are 17 5! 4 4, 4 


2 f.- very near; After the. — — 
fame manner, a detzmab: frq- _Farth. 119520 
#:on of. any, Integer whatſo- 
ever may be teduced-into the known or accuſtomed 
parts of ſuch Integer.- | 
A brieter way to yalue. any decimal ,part of a 
pound of Emgliſh money , without _ -- | 
.loſs of a farthing may bt this, viz, Abrief way to_find 
the figure. (if any happen). in the 7 vale of ary _— 
firſt; place -of the decitmal -being ons fenct ns 
doubled gives ſhullings';- alfo i nos. © 
there be 5,'or a figure:greater than | | 
4 in the ſecond place, one ſhilling more is to be ad- 
-ded to the former ; laſtly, when F is taken from. 
'the figure in the ſecond ns if every unit in the 
remainder be accounted- as ten , and the figure in 


the third' place as unities, theſe tens and units 
taken' as one number and leffened by +r give the 
number of fartbings, which with the ſhillings be- 
fore. found. declare the' value, of the decimal pro- 
pounded ;, hkewiſe if the figure in the ſecond place 
F717 9 2 (when 
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« wheh any happens) be leſs than 5, every unit in 
uch figure is to be accounted ten as before: ſo in 
the decimal before mentioned, to wit, :3687 /. the 
figure 8 in the firſt place being doubled pives 16 
ſhillings , alſo becauſe 5 is contained- in '6 which 
ſtands in the ſecond place , one ſhilling more is to 
be added to the aforeſaid 16 ſhillings , which will 
now be made 17 s. that dohe; the remainder of the 
faid 6 after 5 Is ſubtrafted,to wit, 1 being eſteemed 
as 10,.and added to 8 ( which ſtands in the third 
place, and to be eſteemed as units) gives 18, [from 
which abating 1 , the'remainder is 17 farthings or 
4 pence and a farthing ;-1o that the value of the 
faid decimal .8687 /. 1s found as before' to be [17 
ſhillings 4 pence 1 farthing, After the ſame man- 
ner this decimal of a-pound of Ergliſh:imoney, to 
wit 31941. will be reduced to'6 ſhillings and' 18 far- 
things or 6 ſhillings 4 pence 2 farthings , which 
wants lefs than a farthing of the exa&t value of the 
decimal .3191. 
V. Having explained all the caſes in Muleiplica- 
tion of Decimals z 1 ſhall here give the 
See the quefti- learner a taſte of their excellent-ufe, 
ons from 49 19 by ſome'familiar queſtions, whereby 
Chapter of the i Will be evident, that whar is ofcen- 
Appendix. ' times performed by many tedious 
Multiplications and Diviſions in the 
vulgar way, is effe&ted for the moſt part by one or 
two Multiplications in Decimals, 

The firſt Example may be this : Soppoſe there isa 
certain piece of Wainſcor in form a reitangled Paral- 
telogram commonly called a log ſquare,whole breadth 
is 3 yards, of a yard, 1 nail and 5 of a nasly and the 
length 6 yards, and 5 of a yard, the queſtion - ro 

0 OW 
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know how many /quare yards are contained in that 
piece of Wainſcot ; here becauſe it is deſired that 
the ſuperficial content may begiven in yards, the parts 
of a yard as well in the breadth as in the length of 
the Warinſcot, which are before expreſt by the accu- 
ſtomed parts of quarters, nails, &c. muſt be reduced 
into decimal parts of a yard , which areas eafie to 
be found by a yard ſubdivided - decimally , as the 
comfbn:parts of quarters and nails are: found by 
a yard vulgarly ſubdivided : but for want of a 
yard ſubdivided decimally , this Redu&#ion may be 
performed by the ſeventh Tabler of the precedent 
Table of Reduttion, viz; looking into the ſaid Ta- 
blet , right againſt 3 ofa yard, I _ 75 
this decimal 

Alſo the decimal correſpondent "= ,0625 
I Nall I————- = 
And the decimal of +5 of a _ 015625 


mom —_— 


Is — — - 

+ The ſum. of thoſe three ——_ 828125 

is — F"WOIRR Ol | 
Wherefore the breadth of the 

Wainſcot in yards and decimal parts >3. 828125 


o 
IS 
On 


Again, the decimal of half a yard 
is .5 , wherefore the length of che. 5 
Wainſcot is ——- - 

The length and breadth being 
multiplied one by the other produce 
the ſuperficial content, therefore the >24 3828125 
number of ſquare yards required prermal 
1s _ 


Wherefore 1 conclude that 24 ſquare yayds and 
ſomewhat more are contained in that piece of 
O 3 Wainſcot, 
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Wainſcot z and it is evident by the firſt place of the. 
decimal, that what is above: 24 yard$.is more than 
77 but lefs than 42 of a ſquare yard,z os more ſtrict- 
y, It is more than 34, but leſs than $32 of a ſquare 
yard : but by taking all the places in the decimal 
you have the exact anſwer to this queſtion, becauſe 
the common parts of quarters, nazls, and quarters of 
Jil may he always exactly reduced into decimals, 
us that ſeldom happens. in other things; WMver- 
theleſs, albeit by decimal operations you cannot al- 
ways hit the mark, yet you may come as near it 
as Is poſlibly to be imagined, and.that with much 
more eaſe than by vulgar computations in que- 
ſtions of this'nature , - as. will appear by com- 


paring the precedent o- 

9. #. 4 7, peration withthe com- 
Z—=3—=I— mon way.of working 

- & | here.in your view, viz. 
— the 3 yards, 3. quarters 
IS of a yard, 1nazl, and ; 

4 of a nail (which expreſs 

| the breadth before 

61 mentioned) muſt all be 
4 reduced into. quarters 


mmm of nails by the ſixth 
245 gnuarters of nails. Rule of the ſeventh 
2 Chapter ; fo there will 
þe found 245 quarters of Nails, as you ſee by the 
operation, Hp 
' Again the 6 yards and half which expreſs the 
length aforeſaid, muſt likewiſe be reduced iato 
guarters of Nails by the aforeſaid Rule; ſo there 
will be found 416 quarters of nails of a yayd, 3s 
you ſee by the operation, —_ 
; DO 4: 


JM! 


o\ 


L — 
A 
4 4 TY y 
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Ye g. 


Gmmrmm—2 


4 


26 
4 


__— 


I 94 
4 


CE ona =o —_—_ 


416 quarters of nals, 


Then multiplying the breadrh and length one by 
the other, to wit, 245 by 416, the product will 
give 101920 for the ſuperficial content of the 


| Piece of Wainſcot in ſquare quarters of nails of a 


yard z now theſe ſquare quarters of nails of a yard 
mult 4 reduced to ſquare yards , and the readieſt 
way to perform that, 1s to- find firſt of all how ma- 
ny Porters of nails of a yard are contained in one 
yard in length, wiz. ſince there are 16 nails in a 
yard, there are conſequently 4 times 16 quarters of 
nails, to wit, 64 quarters of nails in a yard in 
length ; therefore 64 multiplied by 64 produceth 
4096 ſquare quarters of nails in a yard ſquare 
laitly, 1 ſay by the Rule of three , if 4096 ſquare 
quarters of nails of a yard give 1 yard ſquare, how 
many yards ſquare will 101920 ſquare quarters of 
nalls give? So will the anſwer Þe found 24 325 
yards, which is the ſame with 24.8828125 before 
found by the decimal operation ( for 345 is equal 
to the decimal .38828125 , as will appear by redu- 
cing«them to a common denominator by the four- 
| O4 __  teenth 


324 '-* Multiplication of * Book T. 
teenth Ryle of the ſeventeenth Chapter.) Now [ 
. leave it to the Reader to judge, which of theſe two 
ways is the more Ay , and fo let him take 
which liketh him beſt. 
Example 2. There is a ſquared piece of Timber 
terminated at both ends with equal long ſquares, 
iz. the breadth of the piece of Timber 1s 1 foot 5 
Inches 3 quarters of an inch, and 1 balf quarter of 
an inch ; the depth or thickneſs is 1 foot 3 inches 1 
uarter of an inch,and x or half a quarter of an inch, 
and the length of the pieces 11 feet 10 inches, and 
g quarters; the queſtion is how many folid or cubi- 
cal _- are contained in that piece of Timber ? The 
Anſwer may be found by decimal Multiplication jn 
manner following, viz. Forafmuch as it is deſired 
that the ſolid content may be giyen in feet , the 
parts of a foot as well in the breadth, depth, and 
length, which are before expreſt by the accuſtomed 
rts of inches, quarters, and half quarters muſt be 
reduced into the decimal parts of a foot, which are 
as caſie to be found by a faot ſabdivided decimally, 
2s the other common parts by a foot vulgarly ſub- 
divided ; but for want of a foot ſubdivided decir 
mally , this Redu#ion may be performed by the 
eighth Tablet of the precedent Table of Redu- 
Fon, VIZ. 
. .. Fhedecimal correſpondent to 5 o-$ 416 
ches is _ = 
Thedecimal of 3 of an inch is 062 
The decimal of half a quarter of an? | 
inch is yas A n 7 wy i 
The ſum of thoſe 3 decimals is—— 488 
| ' Wherefore the breadth of the piece 33 
of Timbes B—e————— {4 


” —r— 


In 


UMI 
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In like manner the common parts of inches, &. 
in the depth or thickneſs of the piece of Timber 
will be rednced by the ſaid Table, into theſe 
decimals, v:z. 


The decimal correſpondent to 3 inches is—.25 

The decimal of 4 ef an inch is——- 02 

The decimal of half aquarter of an inch i1sg—. o1 - 

The ſum'of theſe'3 decimals i—— ———.28 

Wherefore the depth or thickneſs is 1.23 

Again the accuſtomed parts of inches, &c, in the 
length of the plece of Timber will be reduced to 
theſe decimals, viz. 


The decimal of- 10 inches is — 
The decimal of 4+ of an inch is —— .062 
The ſum'of thoſe 2 decimals is——————.895 


Wherefore the length of the piece is——1 1.895 

Now if the breadth depth and length be mylti- 
plied continually, the laſt product is the ſolid con- 
rent required, viz, 1.488 multiplied by 1 .28 pro- 
duceth 1 .90464, which multiplied by 11. 895 pro- 
duceth 22.65, &c. wherefore I conclude that 22 
ſolid Feet, half a foot, and ſomewhat more than 
halfa quarter of a foot are contained in that piece 
of Timber. 

Example 3. How many Equinoftial Degrees are 
correſpondent unto 136 dayes, 21 hours, and 40 mi- 
mites? The Anſwer is found by multiplying the 
time given by 360, foras 1 day is to 360 degrees, fo 
136 dayes, 21 hours, and 40 minutes,to the Equinotts- 
a degrees required; but firſt the 21 howrs and 40 
ines muſt be reduced to decimal parts of a day, 


the tenth Taber, thus 
TN The 
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- "The decimal of 21 hours js——————,$75 
-.. The decimal of 40 minutes i9——.02777 
- .;Dhe ſum of theſe 2 decimals is—+—-——,y0217 
Therefore the time propounded is—1 36,96277 
Which being multiplied by 360 | | 
OfiCeth——o_op——tmo tmp 049234 IP gKC. 
-. - Wherefore I conclude , that 49284 .99 or yery 
near 492385 Equmottial; degrees: axe correſpondent 
untO 136. dayes, 21 hours, and 40 minutes , Which 
way required by the queſtion, - | 


> my ttt. A. : ts. So. 2” 


Diviſion by Decimal Fraflions, 


1, FN any of the Cafes which may happen in-Di- 
| J viſion,if the Dividend be greater than the Di: 
viſor, the quotient will be either a whole number 
orelſe a mixt number : but when the Dividend is 
teſs than the Diviſer, the quotient muſt neceſſarily 
be a fraction; for aleſſer. number is contained in a 
greater once at the leaſt, but a greater is not con» 
rained once in a leſſer. 
” 1]: Sometimes the Dividend , whether it be a 
whole number, mixt number, or decimal fraction, 
3s to be prepared by annexing a competent number 
of cyphers thereunto, to make raom for the Divi- 
ſor - fo if 32..5 were given to be divided by 17.325 
the'Dividend 33.5 muſt be increaſed with cyphers 
at pleafyreafrer this manner 32.50000, &c. .. Like- 
wile if 1 were given to be divided by 360, DT 
3 vition 
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viſion cannot be madetill the Dividend r be increa- 
kd with cyphets, which being annexed, the Divi- 
dend will ſtandthus 1.000000, &c. Here notethat. 
the cyphers annexed in manner afoprefaid doſupply 
| places of decimal parts, and will be uſefpF-in'difce- 
yering the quality of the quotient, according to the 
fourth Rwe of this Chapter. ies 5p 3k 


171. After the Dividend is prepared. by annex- ' 
ing cyphers, when occaſion require; (as in the laſt 
Rule,) all the' places thereof muſt 'be eſteemed as 
oge whole number' (to wit conſiſting of unities or 
Integers :) and £, is the Diviſor- to be eſteemed 
whether it be a decimal] fraftion or mixt number g 
for in all caſes the Diviſion muſt be performed in 
every reſpect according to the Rules of Diviſion 
of whole numbers in the ſixth Chapter. So if this 
mixt number 326 .25 were given to be divided by 
this mjxt number 12.3, you muſt dividein the fame 
manner, as when you divide 32625 Integers by 123 
Integers, Alſo if this decimal .8356 wete given to 
be divided by this decimal .o5, you are to divide 
in the ſame manner, as when. you diyide 8356.Inte- 
gers by 5 Integers ; and after-the quotient. is foun 
the degree or place of the firlt figure which arifeth 
in the quotient muſt be inquired after; viz. you 
muſt know how far ſuch firſt. figure is diftant from 
the place of units, to the end that the point or 
line which is uſed to __ between the place of 
uairies (or firſt place of Integers) and the firſt place 
of decimals may be duly placed : This is the. only 
knot. in decimal Diviſion, and may be xeſolyed by 
the followipg Rule, va. ke 


; | + IP. 


JMI 


4 .-.- Drviſfion of Book. I, 
IF. In any of the Cafes which may open in Di- 
PEE viſion of decimals, the firſt figure 
> hn th. Which ariſcth in the Quotient , will 
guality of the be always of the ſame place or de- 
grotient zn all gree with that figure or Cypher of 
Cafes of Diviſi- © the Dividend,. which at the firſt que- 
By <q ſtion ſtandeth over, or at leaſt be. 
. ___.._- Jongeth unto the place of units in the 
Diviſor, Toillyſtrate this Rule I ſhall give Exam. 
ples in all the principal caſes; and firſt let a mixt 
number be given to be divided by a mixt number, 
viz, Let it be required to divide 172.5 by 3 .746; 
here (according to the ſecond Rule of this Chap- 
ter) the Dividend muſt be increaſed with cyphers 
at pleaſure, fo will it ſtand thus 172 . 500000, &c. 
then Divifion being made according to the Rules of 
Diviſion of whole Numbers in Chapter 6, the Quo- 
tient ariſing will be 46049, &c, 


3.746 ) 172 -J00co0 (46049, KC. 


Now it remaineth to ſeparate the Integers in this 
quotient from the decimal parts; to perform which, 
- 1 ſubſcribe the Diviſor 3 .746 orderly underneath ' 


» 


3 .746 ) 172 ,500000 ( 46, 049, KC. 
3 ,746 | | 


the firſt Dividual 172 .50 ( being that part of the 
Dividend whereof the firſt queſtion muſt be asked 

or at leaſt 1 imagine the Diviſor to be ſo ſubſtri- 
bed, and fo find that the figure 3 which ſtands in 
the place of Units in the Diviſoc will be ps 
RE under 
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under 7, which is the place of tens (or ſecond place 
of Integers) in the Dividend ; wherefore by the 
fourth Rule before-given , I conclude that the firſt 
figure ariſing in the quotient muſt likewiſe ſtand 
in the place of tens (or ſecond place of Integers) 
and conſequently the next place on the right hand 
muſt be the place of Vnrs; ſo it is evident that the 
ſeparating point or line muſt be placed between the 
- figure 6 and © in the quotient, that done. the 
true quotient is found to be 46 ,049, &Cc. to wit, 
46Integers and +;42 parts of an Integer, and ſome- 


O09 


what more : for. 46 342 is leſs than the ttue quo- 
tient, but 46 +43 is greater than it , and therefore 
albeit, after the aforefaid Diviſion of 172,'509000 
by 3.746 is ended, there will be a remainder,to-wit 
446 which feems to be greater, yet. hereit is leſs in 
value than +; part of an Unit or Integer, and if ts 
that remainder you annex another cypher and con- 
tinue the Diviſion,you will proceed nearer the truth 
& not miſs 444 part of an unit of the true quotient, 
and in that order you may proceed infinitely near, 
when you cannot obtain the quotient exactly.byDi- 
viſton of Decimals. ers n 
Example 2. Suppoſe this mixt ,namber 2 .34--be 
given to be divided by this mixt number 52.32 
( where you may obſerve that the Dividend is leſs 
than the Diviſor;) firſt (as before) annex cyphers at 
pleaſure to the Dividend , to make ropm for the 
Diviſor, then the diviſion mw proſecuted as in 
Whole numbers, at length theſe figures will ariſe in 


52 125) 2 .3400000 ( .044$, &c. 
SL : @ * > 


$2, 125 
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the quotient, to wit;' 448 - and to the end the fes 
gree or quality of 'the firit figure 4 may be difco- 
vered,. I ſubſcribe the' Diviſor 52 .125 under the 
firſt dividual 2 .34000 {for fo far the firſt queſtion 
didextend in the'Diviſion)  and:thereby I find that 
the figure '2 which ſtands in the: place of units in 
the diviſor will-be ſeated under 4, which is in the 
ſecond /place of decimals 5 wherefore I conclude 
that the firſt figure ariſing/in the! quotient muſt al 
ſo {taid-in' the 1ſecondiplace of decimals, and cons 
fequently the firſt-place of decimals (which is next 
on the'left hand'to the ſecond) muſt be ſupplicd 
with a'cypher fo that if a cypher be prefixed on 
the left hand of 4,” and then a point placed befote 
that<cypher, thequotient will at length be diſcover- 
ea'to- be .0448, '&c., or $435 and ſomewhat: more, 
that 'Is to ſay, 444% is leſs than the'true quotient; 
bity,32 is greater than ir; and.if you will proceed 
mearcy thetruth, = may continue.the diviſion, as 
i giretted in the firft Example of this Rule. 


'" Example 5, Where'a whole number is divided 'by 
a decimal fration, viz.ſuppoſe 82. lategers were gt- 
ven to be divided: by this decimal :056 ; *After.cy- 
"phers are annexcd to the dividend at pleaſure, and 


i[t: ; 


«056 ) $2, ©9000 { 146428, KC. 
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the diyiſion proſecuted as in whole numbers (to 
wit, $200000 being divided by 56) -thele figures 
146428 will ariſe; in the quotient 3-aow-to-the end 
the degree or {eat of i, the firſt figyre in the gue- 
. tient may be known, I ſubſcribe the Diviſor ©,056 

under the firſt dividual 82 (for fo: far did the firſt, 

queſtion in the divifion extend ; ) and becauſe the 

diviſor is leſs than;; unity » I ſupply the place of 

' units by. a cypher or;6jprefixed on the left hand of 

the point of ſeparation. in the-divifor z alſo ]-pre= 
.056 ) -0082,00000' ( 1464 28, &c, :: i? 


0.056 3610 
fix cyphers before (to wit on the.left. hand of ) the 
lategers in the, dividend-to repreſent: a ſucceſlion 
of places of Integers.( for the order of Race, in 
Integers is from the right hand towards the Jef;;) 
thea..l find that:the cypher or 0 which. repreſents 
the place of units inthe diviſor, doth ſtand pages 
that cypher, which . repreſents the fourth: place af 
Integers in the d6vidend ( as you-.fee by the Exam- 
ple 3), wberefare 1, conclude that the firſt figure a- 
ring. ia the quotient muſt alſo. .be+ ſeated "inthe 
foutth place of Iotegers, and conſequently the 4 firſt 
places ia the quotixat will be Integers, and the zeſt 
a decimal,ſo tha the true quotient s 1464 lategers, 
and $35 parts of an Jnteger,and ſomewhat more,vz. 
1464.28 1s leſd than the trye- quotient, but 1464.29 
is, greater than !it,,;; : os ; 

Example 4. Suppoſe this decimal .0125 be, given 
to be.divided by; this decimal.s ; 
after diviſion is finiſhed accar- :-,..5') .6125-::( 2 
ding tothe Rules -at diviſion of | 51:0 uh 
F221 : whole 


- 


x 
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whole numbers. (to wit after 125 is divided by 5 ) 
theſe figures'25 will ariſe in the quotient 3 now to 
diſcover the degree or feat of 2 the firſt figure in 
the quotient , 1 ſubſcribe the diviſor .5 utider the 
firſt dividual 612, and having 
F}) .0125 (.025 - (as in the laſt Example) pre- 
3571-1. \. © fixed a cypher on the left hand 
0.5 /- of the point- of ſeparation in 
ES thediviſor,to denote or repte- 
fent;the place of units, I find that fiich cypher or place 
of units doth ſtand'under the figure 1, which is ſea- 
ted in the ſecond place of decimals in the dividend, 
wherefore I conclude by the Rule, that the firſt fi- 
gure which ariſeth in the quotient muſt alſo be in 
the ſceond place bf decimals, and therefore prefixing 
a cypher to ſupply the firſt plate df decimals, and 
tting a point before thatcypher, the quotient is at 
length covered to be .0235 or 4.2. 
xample 5: Suppoſe this detimal. 8564 be given 
to bedivided by this'.008, firſt I annex cyphers to 
thedividendat pleafure ; then proſecuting the gj- 
viſor - as 'in whole numbers; -to wit, dividing 
DID: 4 856400 by 8, the quott- 
,008).356400 (107,050 ent ariſing 'is 107050 g 
SHE | now to diſcover the de- 
e or place of 1, the firſt figure in the quotient, 
1 ſubſcribe the divifor .o038 undet the firſt  divi- 
,) duah.s , __—_ ; __ 
008 ) 000;35640 (107.09 a er to ſet fo 
» < | ale Levy the place of 
0.003 - *-/ units in the  divifor, 
: e Ce alſo I prefix: cyphers 
to repteſent SR of Integers 'in the dividend 
that done, I find thar the eypher: or 0 which opt 
SIILTN Pp 1C 
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plieth the place ofofiitsin/ the diviſor, doth/ſtand 
nhder: the/ cypher which 8" ſeated | in- the: third! 
' place of ſntegers'in the dividond*; whereforel'con-' 
clude by te Rule; rhar! the firſt figare ariſing in' 
the quotient! muſt be alſ6-1n-the third place of In- 
tegers , and' conſequently'the three' firſt places\in 
the quotient will be Integers, and the reſt a deci- 
mal, ſo-that'the true quotient is 107 .o05 or 107 
. | 


Exantple'6. Let it be-required- to dividethis de- 
cimal fraftion- .73952 by 'this/.32 z firſt dividing 
73952 by 32 as if they were whole numbers,the fi- 
gures ariſing in the quotient will be 2311. Now to 
diſcover the quality or value of the faid figures I 
ſubſcribe the Divi/or .32 under the firſt d4ividual 
73, then prefixing a cy-"- | 
pher as well on the. left '.32 ) 0.73952( 2.311 
hand of the 4:vidend, as of d 
the diviſor fo-ſabſcribed(or 0432 
tmagine@ to-be{ubſcribed) 
as aforeſaid, to repreſent the place of units ifi each 
of them, I find' the cypher of o, which ſupplieth the 
place of units in the d#vior, to ſtand under the & 
which repreſents the place of units-in the dividend; 
wherefore I conclude by the:preceding fourth/Rgye, 
that the firſt figure ariſing 1 the quorrene! will ſtand 
in the place of units, and conſequently the follow- 
ing places of the quorient will be a decimal fraction, 
ſo that the true quotient i$2 .311 Or 2 5348, 


The reaſon of the foregoing fourth Rule will appear 
from the following Conſiderations, 


P I, If 


234. Divificn of Book [., 

_ 1, If the Produ&t of the Multiplication of two 
numbers. be divided by one of them, the quotient is 
the ſame with the other number : As, if 269.0625, 
the produdt of 14.35 multiplied by 18.75, be divi- 
ded by 14 35, the quotient will give 18.75. 

11. Ifthe Diviſor be multiplied by the firſt figure 
in the quotient, the Product is the firſt number to 

be ſubtracted from the Dividend ( being the ſame 
with the laſt particular product in the multiplica- 
tion of the two numbers that produced the Di- 
vidend;,). and every particular place of that product 
is of the ſame degree with that figure -or cypher of 
the Dividend , which ſtands over ſuch particular 
place when the ſubtraCtion is made ; For' a figure , 
of one degree (or place) cannot be ſubtracted from 
a figure of a different degree : As in the laſt men- 
tioned Example,: the work whereof is here in view ; 
the diviſor 14.35 being taken as in a whole num- 
ber and multiplied by 1, the firit figure in, the quo- 
tient produceth 1435, which muſt be conceived to 
cond of the ſame'degrees as are in 269.0 in the 
Dividend, from which the ſaid product is to be 
ſubtrafted:, and therefore the ſaid product 1435 is 
really but. 143.5, as you may ſee by the laſt parti- 
cular ptoduct,} in the multiplication of the mixx 
number 14.35 by 18.75- 
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14-35) —_— (18.75 
14315 


125156 
11480 
101762 ts 
10,04 
ke 4 ants 
7175 LAS 


O | 


Til. And therefore todiſcover the degtns of the 
firſt figure in the quotient , is nothing elſe but to 
find out the degree of that figure, which multiply- 
ing the figure or cypher in any JH place of 
the Diviſor, will produce the ſame degree as that 
figure or cypher in the Dividendis of, which ſtands 
over, or at leaſt belongs unto ſuch particular place 
of the Diviſor, at the firſt queſtion; becauſe the 
degree produced muſt be ſubtracted from the liks 


degree aboye It, 
P 2 IF. Now 


236 ' Divifon of ' — Book 1. 
IV. Now among many Rules that might be gi- 
ven to diſcover the degree of the firſt figure in the 
quotient, and conſequently the degrees of all the 
reſt, the preceding fourth Rule of this Chapter 
is ſufficient, namely; The firſt figure which ariſcth 
in the quotient, is always of the ſame place or de- 
gree with that figure or cypher in the Dividend, 
which at the firſt queſtion ſtands over , or at leaſt 
belongs unto the place of units in the Divifor : The 
reaſon is, becsufe if a-figore ſtanding in the units 
place of the Diviſor be multiptied by (or doth mul- 
tiply) a figure of the ſarfie degree with that degree 
in the Dividend, which ar'the firſt queſtion belongs 
to the ſaid units place of the Diviſor, the firſt place 
in the Product ſhall be of that degree alſo, whether 
it be of Integers or decimal parts ; and conſequent- 
ly the reſt of the places in the ſaid Produtt ſhall be 
of the ſame degrees with their correſpondent de- 
grees (or places in the Dividend, as they ought to 
be, to the end that due\Subtraftion may be made 
. (according to Obſery. 2.) 

So inthe Example before given , the firſt figure 
1.11 the quotient, ſhall be of the degree or place of 
Tens, becauſe if the figure 4 ftanding in the nhits 
place of the Divifor 14.35 be multiplied by Ten; 
-to wit, rhe depree which the fignte 6 in the Di> 
vidend is of thar belongs to the id 4 at the firſt 
queſtion, it" wilt produce four Tens, to be fibtra- 
«ted from the ſaid fix Tens: In like manner if a fi- 
Foevin the ptace of viics be thtilriptied by utfirs, the 

it place in the Produdt ſhaft be nwnfirs ; 1f by tenth 
parts of 'an _nnft,” or Integer ; the firſt place in the 
Product ſhall be Tenths, &c. | 
... Having explained all neceſlary Rules in Diviſion 
. 7 Pn, concerning 
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concerning decimal fraCtions, I ſhall give taſte of 
their excellent uſe,' by-the two following queſtions, 


f / 


and then condlude this Chapter. 


Que: :1. A Merchant bought of gold Plate 356 
ounces, 13. peny weight and 15 grains for 1160 
pounds ſterling, the queſtion is what he paid for an 
ounce ? Anſwer 31.55. — 4d. very near. The opera- 
tion-by deczmals may be after this wanner, viz. 

By the cond 7abler of Requllion | 6 
the decirpal of 13 peny weight Is oy 

The decimal of 15 grapns is F. | SHS 

The Sum of thoſe 2 decimals is—.68125 

Wherefore the quantity of Plate 
In ounges and decimal parts of an ounce Þ 356. 68125 
I—— — ——— — 

Then by the Rwle of three I ſay ,-if 356 .68125 
ouaces Coſt 1160 pounds , what 1 owzce ? Here ?tis 
evident that if I divide 1160 by 356 .68125 , the 
quotient will,give the value of an ounce, tO wit, 3 
.252 pounds, Or 3 pounds , 5 ſhillings and 3 4. very 
near, 


356.68125) 1160.0000000 (3. 252, &C, 


Queſt. 2. Suppoſe the length of the Tropical year 

( or the ſpace of time wherein the Sun' running 
through the whole Ecliprick, circle , conſiſting of 
360 degrees, is returned to the ſame Equinottial or 
Solſtitial point from whence he departed) to con- 
fiſt of 365 dayes,5 hours,and 49 minutes, the queſtion 
Is to know the Suns mean or equal motion- for 1 
day, to wit, what part of.360 degrees the Sun moveth 
in a whole day ? The I by decimals, nk, 

X Z y 


$38 Divifionof i. Boak1, 
By the tenth Tablee of Redultion | 
the decimal correſpondent to 5 =_— 3333 
— ſt ——_ 
The decimal of 49 minutes is— .0340277 
oh, on of thoſe decimals is — ——.2423610 
Wherefore the 2: given, in days nyT 
and decimal parts of a day is no $ 355-2423610 
_ Then by the rule of three, if 365.242361 dayes 
give 360 deprees ( or a total circumference ; ) what 
will 1 day' give? Here if I divide 360 by 365 
«242361, the quotient will give the diurnal motion 
required, which will be found very near .98564, 
&c. or 533554 parts of a degree, which decimal being 


tLoO0e09s 


reduced into the common Sexagenary parts (by the 


fourth Rule of the 26 Chapter) will give-59 —8, 
$c. and ſuch is the Suns diurnal motion very near, 
according to the aforeſaid ſuppoſition of the length 
of the Tropical year. | 

I ſhall here add the vulgar Sexagenary reſolution 
of this queſtion, that by comparing both wayes 
together, the excellency of decimal Arithmerick, in 
Calcplations of this Nature may be the more per- 
ſpicuous. | 

The aforeſaid queſtion being ſtated according to 
the Rule of three will ſtand thus, 


dayes hours degrees day 


360- -1 


If 365: 5: 49- 


The firſt term in the Rule muſt be reduced into 
prinutes (by the ſixth Rule of the ſeventh Chgprer ;) 
ſo there will be found 525949 winxres. 


D: 


LIMI 
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D. h. - 
365 ——5——49 
24 + 


— 


1465 
730 


| r——__ 


$765 
60 


ge ans” 


IO ———_— —————— 


525949 muntes. 


Likewiſe the third term 1 day muſt be reduced in- 
to minutes, Which will be found to be 1440, as you 
ſce by the following operation. 


1 Day Or 24 hours. 
60 


mw_—_ ck 
 — — 


1440 amnutes. 


Then multiplying the third term by the ſecond, 
to wit, 1440 by, 360, the produtt is 518400, which 
being divided by the firſt term 525949 (accordin 
to the note in the ninth Rule of the 16th Chapter 
the quorient will give {37323 parts of, a degree, 
which fraction being reduced into the accuſtomed 
Sexagenary parts (by the ninth Rule of the feven- 


teenth Chapter) will give as before 59 : 8, &c. for 
the Suns mean diurnal motion ; now. which of theſe - 
two wayes is the more expeditious , I leave to him 
who 1s verſt in both to determine, 

P 4 CHAP, 
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e 


CHAP. XXVIIL 
' The Rule of three direft in Fradlions. 


I. : Bh- repeat ſuch things as-have already been 

declared in reference to the definition of 
this Rule , as alſo to the due placing of the 3 given 
numbers, would be ſuperfluous -; and if reſpect be 
had to the Rules of. Adultiplication and Diviſion in 
fraftions delivered'in the 20, 21, 26 and 27 Chap- 
ers; theworking ;of.the Rule of threediredt in fra, 
ftipns 3s jiwell vulgar as decimal ,>is the ſame with 
that in whole numbers, .viz. multiply :the ſecond 
number by the third (or the third by the ſecond,) 
and divide the produdt by the.firſt number, ſo the 
quotient is the fourth:.number ſought ; to wit, the 
anſwer of the queſtion, 


- Otherwiſe thus in Vulgar Frattions, 


'Multiply the Denominator of the firſt number 
þy theNymerator of the- ſecond, alſo multiply t 
perofact by. the Numerator of the third number, 
and xeferve:this Iaſt product for a 'new' Numera- 
ror; again multiply”-the-Numerator" of :the firſt 
- nithber- bythe Denominator (of the-ifecond, alſo 
mulrciply this, produt by the Denominator of the 
third -aythber, ſo ſhall this laſt proquct::be' a | new 
" Denominator ;;. laſtly, 'the new fraction {({ whoſe 
Numerator [and Denominator is found as afore- 
ſaid) is the fourth number ſought, which, -if 1rbe a 

S LE | | proper 


UMI 


UMI 
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proper fraQion, may (if occaſion require ) þe re- 
duced into.the known parts.of 'the Integer (by. the 
ninth Rule of the ſeventeenth. Chapter 3) 3f an ime 
proper fraction, It,is to \be reduced into its gquiya- 
lent whole ;number or mixt number, by the thic- 
teenth Rule of the ſeventeenth. Chapter. 

Example, If + of:a yard of Velyetbe ſold for 2 of 
A pound Ferlins, what ſhall+of g ya coſt ? ; Anſwer 
£24. Or 1445..934, For according to the. Awe I 
multiply the Denominetor 4 þy-the Numergtor 2, 
and the produtt is 8, this 8 1: a- 
gain multiply .by the Nu-! yy; 4 y. £4 
merator 5. and the produtt 4—}—i— (2 
gives 40 for a nqw Numera- 
tar :' Moreover, 1 multiply, the Numerator 3 by 
the \Denominator 3, and the; produit which is g 4 
again | multiply;by.the Denominator 6 , ſo the laſt 
produtt is 5 4:tgr.a:new Denominator ; wherefore 
1;conclude that is the fourth .namber; (ought, 
which if ic bergduced (according to the ninth-Rule 
of the ſeventeenthi Chapter) gives 14 5. 94; 4. Cor 
934.) forthe Anſwer of the queſtion. | 

II. When any of the three given numbers.1s 
whole number or mixt number , ſuch number = 
firſt of all .be' reduced into an .improper fraftion 
(by the tenth or eleventh Rule of the ſeventeenth 
Chapter ) to:theiend thas all the three given aumbers 
may be_3 fractions : Moreover, If after ſuch Reduy 
Kion, the firſt-and third numbers be not fractions 
of Integers/of the ſame particular denaminati 
ſuch of che ſaid pumbers which: is of the tefſer.de- 
Nomination, muſt be reduced to a frattian jof,the 
greater (hy the ſixteenth Ryde of ;the ſeventeenth 
Chapter, which preparations being performed, - 
| Te 
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reſt of the Work'is to- be proſecuted according 
to the firſt Rule of this Chapter. An Example of this 
Fecond Rule here followeth. If a quantity of Ami 
bergreece weighitg 1 5 1b. Troy be ſold for 60 1. fer: 
ling, what are 19 $ grains worth at that Tate ? "Au- 
ſwer 553221. or 2 5. 44533 d. | 4 

This queſtion being ſtated> b; 
according to the 7 Rule-of heb, l. gr. 
8 Chapter will ſtand thus, — ) 15——60—-y9; 
which 3 numbers will be re-y - | 
duced (by the tenth and ele- 


venth-Rules of the ſeventeenth Yb. L. gr. 
Chapter. ) into theſe amproper OL] . I's: 
frattions. — wt 


But ſince the third number Ef; grains Troy is not 
a fraftion of an Integer of the ſame name with the 
firſt” (which is a fraction of a pound 77oy,) it maſt 
be reduced: into a-fraftion of a pound Troy, thus, 
157 op. is 257 of ,3 of ;z of 55 of a-pound Troy,which 
compound fraction will be reduced- (by the 16 Rule 
of the 17 Chapter) into this ſingle fraction, to wit, 
#242 1h. Troy and fo the 3 numbers will at length 
ſtand thus in the Rule, I 
12 ſpoon BY [nm ge d{7 bh, 


7 Y 


SI IIS | Lf 2 A it) 

-:>Then working as in the firſt Example of this 
Chapter, 'the Anſwer'will be found:,55332 1. which 
being Tednced C—_— totheg and 4 _ of the 
17 Chaprer) is found equal unto 2 5. 434 d. 

Another Example. When the 2 of 2 of a Ship is 
valued at 147 /-—11 s.——23 4, how much is the 
whiole 'Ship worth? *4x/w. 491 ,—175,—64. 


Note, 


LIMI 


(1 
| 
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Note, when in any queſtion whatſoever a. com- 

und fra&tion, to wit, a fraRion of a frattion, is 
one of the given numbers, ſuch compound frattion 
muſt firſt of all be reduced to a ſingle fraftion (by 
the 16 Rule of the:17 Chapter;) fo here, the compound 
fraftion ; of 4 being reduced into a ſingle fraction 
gives ;£ or ;3; then fay if ;3.be worth 147], 11 s. 
34. what is 2 or the | | 
whole Ship worth? Ship L. . s, d. Ship 
After due reduction” 3 — 147 : 11 2 3-——; 
is made by convert- 
ing the 147 þ, 11 5. E d. into pence, and that num- 
ber of pence, as alſo the third nymber 1, into jm- 

roper fractions, the 3 numbers will' ſtand in the 

Rule thus, = 


Ship _ pence © pip 
_ & 


Laſtly , Proceeding as in the firſt Rule of this 
Chapter, the foyrth number; will be found to be 
3:41:24, which being reduced firſt by the 13 Rale of 
the 17 Chapter, and then by the 7 Rule of the 7 
wet. the Anſwer at length is 491 /, 17 5, 


An Example of the Rule of three dire&t in Decs- 
mals may be this that follows, If 1g owrnres, 3 pery 
weight, and 5 grains of Gold, be worth 62 1.—105. 
-—76.d. what is the yalue of 1 5 ounge ? eAnſw, 41. 


m7 S——10 } d. very neep. 


oy 


by 
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By the 2. Tablet in the Table of Re- 

autt;on in the 23 Chapter , the decima 

frattion correſpondent to 3 peny weight S 

1s— ; aa 


Alſo, the decimal of 5 grains is 010416: ' 
The ſum of thoſe 2 decimals is ——— —. 160416 © 
Wherefore the firſt number in the F oz. | 
Rule of three is —— —— ; 19,160416 
Again, by the firſt Tabler of the 
aforementioned Table the decimal of >.5 
10 ſhillings. —— —— - —-—— 
_...Alfo the decimal of 6 pence is——— 025 © 
. , The ſum of theſe two decimals is— 525 
* "Wherefore the ſecond number in? /; 
the rule of three is =_ 62.525 
Moreover by the ſaid Taplet 2, the 
decimal of 1 of an ounce Or 10 pert 0Zs 
weight is .5,whereforethe third nnm-( 1.5. 
. ber in the Ruleof three is ——— Sg 
- ; $0 that after the tid reduction is finjſht , the 3 
- given numbers will ſtand in the Rule thus, ''. 


—_ 


"OTE * A oun. 

19,160416 EF ——1,;, 

Faftly; multi ying the ſecond number by the 

£ Jed! and. Birks REIUE product by the firſt number 
rothe Rules 


i(ccording; of Multiplication and" Divi- 


4 "7 


"ſhoh' of Decimals delivered ig the 26: and 27 
Chapters) the foufth number will be this, ro wir, 
4.8948, &c. that is four pounds ſterling and $52; 
parts of a pound , which decimal being reduced ac- 
. cording to the fourth Rye of the 26 Chapter) gives 


17 8.10 4.—3 far. 


The 
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The proof of tlie Rule of three direCt in FraRi- 


ons is the ſame as in whole numbers , reſpect being 
had to the Rules of Multiplication in Fractions. 


FE 


CHAP. XXIX. 
The Inverſe Rule of Three in Fraftions. 


I, AY a queſtion belonging to this Rule is 
, duly ſtated(according to the ſeventh rule of 
the eighth Chapter ) and prepared if need require, 
according to the ſecond Rule of the 28 Chapter 
The operation will be the fame as in the Rule of 
three Inverſe in whole numbers, reſpect being, had 
to the Rules of Maltiplication and Diviſion in 
Fractions, viz. multiply the ficſt number by the ſe- 
cond; and divide the Product by the third ; the 
quotient is the fourth number ſought , to wit, the 
znfwer of the queſtion. | 


Or thus, in Vulgar Frattions 


Multiply the Denominator of the third fraction 
by the Numerator of the ſecond, alſo multiply that 
ProUutt by the Numerator of the firſt fration, and 
reſerve the laſt Product for a new Numerator:again 
multiply the Numerator of the third fraction by 
the Denominator of the ſecond ,, alſo multiply this 
ProduCt by the Denvminator of the firſt fraction, ſo 
is the: laſt Produtt a new Denominator z, laſtly, this 
new fraction is the fourth number ſought,or anſwer 
of the queſtion, 

- Example, 
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Example, If of cloth, which is 12 yard in breadth, 
3 3 yards in length will. make. a Cloak, how much in 
length of ſtuff which is $ yards in breadth will make 
a Cloak of the ſame bigneſs with the former ? eA4#- 


ſmer 9g + yards ---—- 
The 3 numbers being duly Jbrea. leng. brea. 
placed will ſtand thus— I-4y.—35).—+$y. 


Then ( after the firſt and 
ſecond numbers are reduced 


into improper fractions) the 1——.7- 5 
three Numbers - will ſtand, : jy 
thus — 


Laſtly, 8, 7 and 7 being multiplied continually 
give 392 for 4 numerator ; alſo '5, 2 and 4 being 
mulriplicd continually give 40 for a denominator, 
whereby this improper fraction 222 ariſeth , which 
(by the thirteenth rule of the ſevenceenth Chapter) 
will be found to be 9 ?3, or (the fraction being re- 
duced into its leaſt terms) 9 4,which is the Anſwer 
of the queſtion, . 

Ex, 2. Suppoſe when Wheat isat 2/.—00s.—64, 
the Quarter, the peny white loaf ought to weigh 8 
ounces and 1 5 pery weight of Troy weight ; what 
ought it to weigh when Wheat is at 36 ſhil- 
lings the Quarter ? Anſwer 9 ounces and 1-45 pe- 

weight. | : 

"Fhe 3 given numbers being} pance p. w. pence 
duly placed in the rule and _ 3: 2223-8: 243 
duced will ſtand thus, 


And if the operation be profecuted accordin 
- to the rule before given, the Anſwer will be foun 
181-3227 peny welght, or 9 ounces, 15447 peny 
weight, 


CHAP, 


4 Chap. XXX. in Fraftions: 


e——_—_ 


CHAP. XXX. 
The Double Rule of Three in Frafions. - . 


[, He Double. Rule of Three is ſo called , becauſe 
it is compoſed of two ſingle Rules, and may 
either be reſolved at one Work by the Rule com- 
pound of 5 numbers, or elſe by two diſtin&t ſingle 
Rules of three ; which latter way, to ſuch as under- 
ſtand the Rule of three. in fractions is (as I con- 
ceive) leſs troubleſom in the ſtating , and (in the 
method whereby 1 intend to proſecute it) the ſatne 
in operation. with the former. This I ſhall manifeſt 
firſt in whole numbers, then in fractions. | 
Exaniple 1. 1f I pay 28 ſhillings for the carriage 
of 3 C. weight for 50 miles, how much ought I to 
pay for the carriage of 17 C. for 84 miles ? Anſwer 
13l,.—65,—6 4.5. 
Of the 5 given numbers I make choice of three 
ſuch which will makea ſingle rule of three, and ſay, 


C, (bil. af 

If 3 28 17 
Which rule fiad (by the. third rule of the ninth 
Chapter) to be direct, and therefore I multiply the 
third number 17 by the ſecond 28, and the product 
which is 476.1 place as a numerator over the divt- 
ſor as denominator. Then with this fraction (whe- 
ther it happen to be a proper or improper fra-.,... 
Etion) ' and the remaining two numbers in.the +; 

queſtion , which have not yet been uſed, I 
form a ſecond rule of Three, and ſay, 


miles 
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miles ſbill, miles 
If £224<. 476 P A. 
E => _— 


Which being a rule of three dire, I work as a 
rule of three in fractions, according to the firſt rule 
of the 28*chapter, andfd find the forrth:number to 
be 22274 5s. Or 13 /,—6 5,6: 4. 

- Or the firſt ſinglerule being varied;the operation 
wH bethius, 


Cn, m_ C. aw CC 
I. By arule inverſe , 50 3——84— (252 


= 20S, 
2, By a rule dirett , 25 S. SF ,*-.=x © ( =735 


Otherwiſe thus, 


| 4 mM, & M. 
Io 


T. By 4rule inverſe, 3——50——17 —-(*52 


m. . mM. 
2. By a rule direkt, 5 © = 53: 24 8 (2299 


'Fhus you fee the two ſingle rules to be varied 
three thanner of wayes in reſolving the queſtion 
propornided, and each way produceth the fame 4- 
fide», the ke diverſitymay be found in all queſtions 
reſolvable by the double rule of three ; or ralecom- 
pound of 5 numbers. 

. Exanple 2. W 40}. m5 of ayear gain 2+/. what 
will rook- gain after that rare in +} of a year ? 
Anſw. £55;1. or 5 EL 7 5,———9 3d. 

By 


mt - 
"FF © 
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By 2 Single rules of three, this, 


6-6-4 © 
i. By arule direft, *233 £3 2 ; (2429 
year LL. year |, 
2. By a rille dire, 4: *593: 41 © (53592 


Or by theſe two fongle rules; 


gear E: ear |Þ&, 
2 F 
z 


» 7 * x© 
-. 


[YL 


: By a rule dirett , 


F 
6-4 & l. 
23: thy: fr (Logos 


_ 


; Byaride direlt , 
Otherwiſe thus, 
C mw £, aw 
t. By arhle inverſe, 243 ; 34 2; ( ._ 
ad 
+ : 4: (344 
Thus by 2 ſingle rules of three yaried three ſe- 
veral ways; you fee the Anſwer of the queſtion t6 
be £3577 f. tO wit, 5 1,—7 5.—9 4 d: 


Q. CHAP, 


ear 
2, By 4 ride aireft, 8 : 
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The Rule of Falſe in Frattions, 


Fg Hen a queſtion propounded cannot rea- 

dily be applied go the Rule of Three , of 
any of the vulgar Rules in Arithmerick; the beſt 
refuge for ſuch as are not acquainted with A4lzebra is 
the Rule of rwo Falſe Poſitions,which, for that it hath 
already been handled in whole Numbers, I ſhall the 
more briefly touch upon in Fraitions. 

IT. When a number is ſought by a queſtion, you 
are to feign or ſuppoſe ſome number taken by 
gueſs to be the number ſcyght, and to make txyal 
whether that feigned number will anſwer the con- 
ditions in the queſtion or not, by comparing the 
number reſulting at the end of the Work, with the 

iven number refulting from the trne number 
ought; and if you find both thofe reſults to be the 
fame, then 1s the number which you firſt took by 
gueſs the true number or anſwer of the queſtion;bur 
. if thenumber refulting from the ſuppoſititious num- 
ber be either greater or leſs than the given reſult, 
with which it ought to be compared(to fee whether 
you have hit the mark or not) fuch excefs or defe-t 
muſt be noted for the Error of the firſt Poſition, to 
wit, an exceſs muſt be fignihed by this note + ; and 
a defeCt by this-—* C49 

. TIL, In like manner a ſecond nnmber mult be 
feigned, and after tryal is made therewith , to ſee 
whether it will perform the conditions preſcribed 
m the queſtion, by comparing the reſults as _ 
aid, 
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{zid, the error of this ſecond Poſition, if too much, 
ls to be noted þy +, if too little by——— ,. as be- 
ore. 

IV. After the errors of both Poſitions 'are dif- 
covered, ' the two numbers before ſuppoſed or 
frigned to be the number ſought , muſt be multi- 
pli:zd by the altern errours, that is, the firſt Poſi- 
tion by the ſecond errour , and the ſecond Poſition 
by the firſt errour ; then if the notes of the'errours 
be unlike, to wit, one of them+, and th» other 
, the ſum of the ſaid Products is to be taken 
for 4 dividend, and the ſum of the errours. for a 
diviſor z but if the notes of the errours be both 
alike, to wit, both of chem +, or both , the 
difference of the ſaid Products is to be taken tor a 
dividend, and the difference of the errours for a 
diviſor ; laſtly, the quotient ariſing from the diyi- 
fion made by the ſaid dividend and diviſor, gives 
the true number ſought, or anſwer of tie queſtion, 
if it be folyable by the Rule of Falſe, Tile Rules 
are the fame in ſubſtance with thoſe delivered in che 
i5 Chapter, and may be farther illuſtrated by che 
following Queſtions. | PE 

Queſt. 1. A Gentleman hired a ſervant fot a yeat 
for 6 pounds fterling, anda livery Cloak valucd ata 
certain rate, but ir happened that 2 of the year 
being expired they fell at variance, and the Gentle- 
man pur away his ſervant; giving him the Cloak 
together with 50 ſhillings in money, which was the 
ſervants full die for the time of his ſervice, the 
queſtion is to find what the Cloak was valued at 
Anſw. 21, ——8 s. od. ET | 

1. I ſuppoſe the Cloak to be valued at 3 pounds, 
#n& then ſeek how much thereof was due to the 

G-2 -: feryantg 
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| ſervant, ſaying, if one 
$8. fo = year give 3 1, how much 
I r4—(21. 5of the year? Arſ.21, 
2, I likewiſe find what part of the 6 pounds was 
due to the ſervant at 
9. I. y. the end of +2? of the 
I—6—- 5: (31. year, ſaying, if 1 year 
give 6 pounds , how 

wuch ;7 of the year ?. Anſwer, 7 /. 

3. For as much as the' Cloak together with the 
money which the fervant received ought to be 
equal to the part of the Cloak, together with the 
Part of the 6 pounds wages due to him at the end 
of .7 of the year, therefore 3 /. (the ſuppoſed value 
of the Cloak) together with 2437. (the money 
which the ſervant received) ſhould be equal to 
Zof a pound ( the value of part of the Cloak due 
to the ſervant at the end of .7 of the year) toge- 
ther with 21. the wages due for the fame time) that 
is to ſay, *X /. (the fumof 3 /. and 2 Z 1.) ſhould be 
equal to 2; /. (the ſum of 2 /. and 21.) but it is grea- 
ter by 4 , wherefore the firſt Poſition for the value 
olthe Cloak being 3 pounds, the errour is found to 
be ; too much, 

4. I make a ſecond Suppoſition gueſſing the va- 
lue of the Cloak to be 2 pounds, and proceeding in 
every n_ as with the firft Suppoſicion I find the 
errour to be 5 too little;ſo that the two Poſitions with 
their errowrs will be as you ſee : | 
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' Now in regard the errours are fraitions,l may take 
in their ſtead whole numbers. in the ſame propor- 
tion, to wit , multiplying the Numerator of the 
ficſt fraftion (or firſt errour) by the Denominator of 


the ſecond, I take the Pro- Pos. #v. 

duct which. is 6 inſtead of '3 © + 463 

the firſt errour 4; likewiſe 2 Hp 
\ multiplying the Numera- Pre I 

tor of the ſecond fraction 6 

by the Dexominator of the Yai: 

firſt , I take the Product 5.) 12 (25 poun. 


which is 4 inſtead of the ſecond erroxr 5, Or inſtead 
of the ſaid 6 and 41 may take 3 and 2 which are in 
the ſame proportion with 6 and 4, (or with 3and z:) 
Then multiplying the Poſitions and new errours croſs. 
wiſe, and adding the Products together (becauſe the 
ſigns are yalike) the ſum is 12 for a Dividend, and 
the ſum of the errours 3 and 2 is 5 far a, Diviſer , ſo 
the quotient will be fonnd to he 2 3 1. ſo much there- 
fore was the value of the Cloak, as will eaſily appear 
if tryal be made with 2 3 4 in the ſame manner as 
with the firſt feigned number. 

Queſt. 2. Vitruvius ( in lib. 9. cap, 3, ) report- 
th chat King Hero having given commandment 
for the making of a. Crown of pure Gold, was in- 
formed that, the Workman had detained- part of 
the Gold, and mixt the reſt with as much S:lver,: 
as he had ſtoleof Gold; The King being much dif- 
pleaſed ar the deceit, recommended the examina- 
tion of the bufineſs to the famoys Archimedes of 
Syracuſe , who without defacing the Crawn diſco- 
vered the cheat in this manner z viz. Experience 
telling him that a quantity of Gold would poſleſs 
leſs rgom gr ſpace than the ſame quantity of S+; 

| 3 wer 
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ver, and - conſequently that a mixt maſs: of Gold 
and Shuey of the ſame quantity would take up 
ſome mean ſpace between the two former, he made 
a maſs of pure Gold of the ſame weight with the 
Crown, likewiſe another maſs of S:{ver of the ſame 
weight, then having put the Cronys as alſo the 
other two Maſſes ſeverally into a veſſel filed up to 
the brim with water , he diligently reſerved the 
water flowing over into/another veſſet,” and from 
thoſe. 3 ſeveral quantities of water ſo expell'd, he 
found out the'quaiticy of Gold and of Shiver in the 
Crown: But foraſmuch as Virruvime delivers not the 
practical operation , "IT ſhall here ſhew the ſame 
after th manner of Cardanw, Gemma Friſius, and 
ether - Arithmeticians, oo Hy DH 
Let.-/ us «therefore ſuppoſe the' weight of the 
Crown as alſo. of the two ſeveral Maſſes to have 
been 5 4- Suppoſe alſo- that by putting of the 
maſs of Gold- into the veſſel, 3 1. of water was ex- 
peld ; by pitting in'of the' Crown, 3 ZE and by 
putting ih of the maſs of 8:kver, 4:1. The queſtion 
therefore is to know how Much Gold and how much 
Silver the\ Crolp was compoſed of. ' This may be 
reſolved after this manner. \ Suppoſe 3.” of Gold ro 
| + - be intheCromn, thenathere re- 
F—3—3'—=(14 mained 2 1. of Silver,” 'how ſay 
5—4 4+-1—(14 by 'the'Rule of 3; if 57. of 
E- + ,. Gold expel 31. of water how 
much 3 1. of Gold? Abfwer 121, Alſo if 51. of 
Silver expel 4 11 'of water, how much: 2 /. of 
Silver 2 Anſwer, 1 51. of water, add therefore the 
water of the Sitver aid of the Gold together , to 
wit, 14 and 14, ſothert will -atife 3 2/. of water : > 
this ought-to have been 3Z!, (for ſo pg a 
F-20 © A owe 
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flowed by putting in of the Cyom.5) but it is too, 
much þy. ;2, wherefore'7is'to be tioted with +, for- 
the errour of the firſt Poſirion 3/1. Again, feigt arto- 
ther quantity of Gold to Have been i8 the Crowy, to' 
wit , 2 /. therefore there retnained 34, of Silzer,, 
then ſay if 5 1. of Guld wh | 
expel 3 L. of water, how 5—3——2——(1 Z 
much 2 /.of Gold? Anſw. 'F——4f——3——(2;3Z 
174, of water: Alſo if | 
5 1. of Silver expel 4 5 1, of water, how much 31. of 
Silver? Anſwer,2 ;7 ; then add 1 + unto 2 52, the ſum 
will be 3:2L. of Watet.: 'this ought to have been 
341, bur it is-too0 much” by 32 , wherefore 72 is ta 
be noted with + for the 


errour Of the ſecond Poſi- Pos. Er, 

tion 2 1, Here becauſe” - y +27 

the errours are frattions 2 + in 
having a common Dehi0- * _ — 


minator » 1. take their 
Numerat0rs 7 And 13 Is © ic i 
ſtead of the errours;there-©*'6) 25- (4'F lbrof Gold. 
multiplying. crols-wiſe, ... , 0 

to wits, 3 by 13 the Product is 39, alfo. 2. by 7 
the Produtt is 14, which ſubtracted from the. for. 
mer Product 39 (becaufe the errours are Nike) leaves 
25 for a Dividend; alſo the difference 'bet.ween the 
errours 7and 131s 6 for a Diviſor z; Laſtly, dividing 
25 bys, the quotient is 4x; ſo much Gold there- 
fore was in the Crown, and conſequently ( becauſe 
the weight of the Crown-was 5 l.) there was + /. 
of Silver which may be proved F anc Say if 51. of 
Gold, expel 3 l. of water, how much 4 5 /. of Gold ? 
Anſwer, 2 5 1, of water, again if 5 1. of Silver ex- 
h Q 4 pel 


= 
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Pel 45 of water , how much 5 of Silver, ? Anſwer, 
|. of water, which being. added to 2 34. the ſum 
Is 3x0. of water, to wit, as muchas flowed over. 
when the Crown was put. into the veſſel, 
Here note, that in making a tryal of this nature, 
there is no necellity that the maſs of Gald or of Sil- 
ver be of the ſame weight with the Crow, or what- 
ſoever thing is to be examined, but of what notable 
part of weight you pleaſe. | 
* Note alſo , that for the more eaſie diſcovering 
of the Dividend and Diviſor by the notes of + 


and — according to the fourth Rule of this 
apter , the following, Verſe may be a help , 


Addito difſuniles, ſubtrakitoque pares. 
_ Orthiy, 


Notes being unlikg , Additi ' make ; 
F# like, lefſer from greater ; Hoop 


The Reader may ſee more queſtions to exerciſe 
the Rule of Falſe in the. tenth Chapter of the Ap- 
pend5x,, and the demonſtration thereof in the ninth 


| Chapcorgf rhe ſame. 
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CHAP. XXXIL 


The Extraftion of the Square 
(or Quadrate) Root. 


L Fre Extradtion of the Square root is that, by 
which having a number given, we find our 

another number, which being multiplied by it (elf, 

produceth the number given. | | 


IF. In the Extraction of the Square-root, the 
number propounded. is alwayes conceived to be.a 
ſquare nnmber, thax is, a certain number of little 
ſquares comprehended within one intire great 
ſquare, and theroot or number required is the fide 
of that great ſquare, as will readily appear by: this 


Diagram, where you ſee 25 little ſquares contain- 


ed within one great ſquare; naw it the ſaid con- 
tent 25 be given, and the ſide or root of the ſquare 
containing the ſaid 25 little ſquares is required, 
the. invention of ſuch ſide or root is called-the 


extraction of the ſquare root; which root wyſk 


ft 
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be fach, that if it be ſquared, that is, multiplied by - 
it ſelf, the Product muſt beequal to the ſquare con- 
tent firſt given* 'So 5-1sthe ſquare root of 25, for 
5 times 51s 25. Likewiſe this ſquare number 49 be- 
ing propotinded, his root is 7.* © 
_ Square numbers are either ſingle or com- 
und. | 
Pty. A ſingle ſquare number is.that, which, bes 
A finete ing produced by the multiplication of 'one 
farere  fingle figure -by it ſelf, is alwayes leſs 
munber. Chan 100 : fo 25 is a ſingle ſquare number 
produced by 5 ; likewiſe 4 is a ſquare num- 
ber produced by 2: 2 an 
FY. All the ſingle ſquare numbers 'together with 
their reſpective roots are 'expreſſed in the Table 
following. | 
Squares.| 1 | 4 | 9 [16|25 35[49|54|81 | 
Ryors. [1 |2]3| 4 51 6[ 7 B[o9{ 
Here in the, uppermoſt rank of the Table are 
placed in the ſingle {quarenumbers ef every particu- 
lar figure, and in the other their reſpective roots ; 
#nd, therefore -if it were” demanded what is the 
fquare' root of 36, the anſwer wlll be 6, ' So the 
mes of 16 is 4, the ſquare rovt of 9 is 3, &c. 
dcontrarily the ſquare of the root 6 is 36 , Alſo 
the ſquare of 3 is 9. | 
'F1; When a ſquare number is givet,that exceeds 
not too, and -yet is none of the ſquare numbers 
mentioned in the Table, for his root you are to 
take the root of the fquare number that: being leſs, 
yet comes neareft unts it - ſo 45 being given, the 
root-that belongs unto it is 6, and 10 being given, 
his correſpondent root is 3. © | 


VIE. A 
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"YI. A m7 5" ſquare nutnber is. that, whit 
bg produce! by a nuntbet (that 
contifts of mqte places than one)*nmu}- 7 compound 
tiplied by it” Tetf}, 'is never” lefs than 4279 mmm 
tos : fo to24 is a compoung ſquate | 
number produced by the multiplication of 32 mnl- 
tiplied by ir elf. * oe 
Y1H1. To prepare any fquate number giyen for 
extraction, 'put a-pvinr over the fitft place thereof 
on. the right hand (being the-place of Units; ) chan 
proceeding tqwards the Icefr hand, pefs ovet the ſe- 
cond place, ant put anather' pbiut over the-third 
place; alſo paſſing over the fourth. place put ano- 
ther point over rhe fifth, and'fo'forward in ſuch 
manner thar between every two points which are 
next one to the orher, one place” will be intermit- 
red : ſo. if the, ſquare;rovr of t024 be re- x 
quired , the fifft point "is" to'be paced o- . 5; 
yver_ 4, and the ſecond over 9.45" you ſee, . 1024 
and ſo many pblats as are in'thar manner”. ' * 
PRs of ſv twany figures rhe root demanded wilf 
CON111T, Ms ne Dn 
Ix. Having thus, prepared  yout; number',*you 
may ſee it Aciburts by hi th into ſeversl 
ſquares : ſd jh the laſt Example , 10 is the-firſt 


ſquare and 24. the ſecond, likewiſe if this 
number 1.44 were propounded for extrattion, . . 
after points are duly placed accotding to the 144 
laſt Rule, you will ſee 1 to be the fitft ſquare 
and 44 rhe ſecond. ' EY 
Y. Having drawn a crooked. line on the right 

hand of the nutnher propounded for extraction 
( after the ſame manner as is uſually done in Dt- 
viſionto denote the' place of the quotient, find the 

| | root 


ys | The Rotreftich of Book 7; 


root. of the firſt ſquare, and place it in the quo- 
FEY tient; ſo I find, by the ſixth Rule 

aforegoing, 3 to be the correſpondent. 
1024-(3. root of 10; wherefore I write 3 in 
the quotient, and then the Work will 

ſtand as you ſee. | 
| XT. Subſcribe the ſquare of the figure 
4 placed in the quotient, under the firſt 
1024 (3 f{quare of the number given, as you ſee 

"YR in the Margent. 

X11. Having drawn. a line under the ſquare (of 
the Hgure placed in the quotient ,) ſubſcribed as 

aforeſaid, ſubtra&t the ſame out of the 

gs firſt ſquare of the number propounded, 
1924.3 andplace the remainder orderly under- 
9  . neaththe line; ſo the ſquare of 3 which 
is 9 being ſubtracted from 10, the. re- 

I __ mainderis 1, andthe Work will ſtand 
£7 As you ſee in the Margeat. 

X711. To the ſaid remainder bring down the 
next {quare of the number propounded , that is, 
Is write down the figures or cyphers ſtand. 
1024 (3 ing in the two following places of the 
9. number propounded on the right hand 
Aga of the faid remainder : fo the ſquare 
124 24 being placed next to the remainder 

1, there will be found this number 124, 
which may'be called the Reſolverd. 


LAN XIV. Double the root being the 
1024 (3 number placed in the quotient , and 
Q - place the ſaid double on the lefr hand 


— — of the Reſoplvend, like a Diviſor : ſo 
6)124 the double of 3 js 6, which being 
placed before a crooked .line on -w 
| the 
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lft hand of the Reſolyend 124, the work will ſtand 
as you ſee. 

XY. Let the whole Reſolvend, except the firſt 
place thereof on the right hand (being the place of 
units) be alwayes eſteemed as a Dividend, then de- 
manding how often the Diviſor before found, is 
contained in the ſaid Dividend , and obſerving in 
that behalf the Rules before tavght in Divihon, 
write the anſwer in the quotient, 
andalfo- on the right hand of the 
Diviſor, to wit, between the Di- as 
viſor and the crooked line : fo if 1024 ( 32 
you ask how often the Diviſor 6 9 
is found in the Dividend 12, the ——- 
anſwer is 2, wherefore I write 2 63) 124 
in the quotient, and alſo after the 
Diviſor 6, as you ſee in the Margent. 

X/VT. Multiply all the number which ſtandeth 
on the left hand of the Reſolyend, (to wit, before 
the crooked line) by the figure laſt placed in the 
quotient, and write the Produ@ orderly under- 
neath the Reſolvend (to wit, u- 
nits under units, tens under tens, 

&c.) then having drawn a line un- oe * 

der the ſaid Product, ſubtract it 1024 ( 32 
from the Reſolvend,and ſubſcribe 9 

the remainder under the line:-ſo 62 — 
being multiplied by 2, the ProduCt. 62 ) 124 


I 


is 124, Which if I ſubtract out of 124 
the Reſolvend 1 24, the remainder ————— 
iso; and thus the whole Work (-) 


being finiſhed, the ſquare root of 1024 (the number 
propounded) is found to be 32. 


Note, 
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- Note 1, When the Product befor&-mentjoned ex- 
ceeds the Reſolvend placed above it, the wark is er-. 
roneous, and then, you are' to teform it by placing 
2 leſſer figure in the quotient. 

Note 2. For every qne of the particular. ſquares 
(diſtinguiſhed by the points) except the firſt on the 
left hand, a Reſolvend is to be ſet apart, by bringiag 
down to the remainder the congruent 'particular. 
ſquare, as is direCted in the 13 Rule; and as often 
asa Reſolvend is ſet apart, ſo often a new. divi/or is 
t9 be tound by doubling or multiplying by 2 alt-che 
Toot in the quotient (conſiſting of what number: of 
Places ſoever.) _ 

Note 3. The Work of the 10,11,and i 2. Rales for 
finding of the firſt figure in the oor, is but once 
uſed 1n the extraction of the root of a number can- 
fiſting of what nymber of places foeyer ; bur the 
Wrcrk of the 13, 14,15,and 16 Rules is to berepea- 
ted for the finding of every place in the root except 
the firſt. | 

- The practice of theſe 3 Nores will be ſcen in the 
following Examples. | 

Example 2. Let it be required to extract the 
{quare root of 43623. | | 

Having diſtributed the number propunded in- 

to ſeyeral ſquares by points , as is di- 
hd rected in the eighth Rule of this 
43623 (2 Chapter, I demang. the ſquare root of 


"Np 4 the firſt ſquare,which I find by the 5 
ws rule, oi-chis Chapter to be 2 5 where- 
© »5 fore; placing 2 jn -the quotient ,- and 


ng! . . the ſquare thereof,, which is 4; under 
the firſt ſquare 4, 1 draw a line; and ſubtracting 4 
trom 4 the remainder is o; which I ſubfcribz un- 

(3 _ d:rncarh 


-Y 4 
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derneath the line. This is always the firſt Work, 
which is no more repeated in the whole Extractis 
on ( as was intimated in the third Note afores 
going.) 1213 
Then bringing down the next ſquare , which is 

36, and placing 1t next after the remainder o, the 
Reſolvend is 36 5 and doybling the root 2 in- the 
quotient, the Product is 4 for a Diviſor (by the 13 
and 14 Rules )and the Dividend will be 3(by the 15 
Rule ;,) wherefore I demand how , 
often the D#vi/ſor 4 is contained FEE fox 
ja the dividend 3, and not find- 43623 (20 
ing it once contained in it, 1 4 

lace © in the quotient, and al- —— - 
0 next after the Diviſor 4 ;3 and 40)036 
becauſe the Product of 40 mul- 
tiplied by o ( the laſt Character 
in the quotient) is o, the reſolvend 36, from which 
the faid Product ought to be deducted, remains the 
ſame without alteration , therefore I bring down 
23 the next ſquare, and place it after the remainder 
36, ſo will 3623 be a new 7eſolvend ; then doubling 
the whale root in the quotient, which is 20, the 
diviſor will be 40 (according to 
the ſecond Vore before mention- Y- 4 
ed,) and the dividend will be 362 43623 
(to wit, all the reſolvend ex- <6 
cept the firſt place on the right . FOOTE 
hand by Rule 15. ) wherefore I 45) 0362% © 
demand how often the diviſor 13va 
40 1s contained in the dividend 362, or how often 4 
in 36,and though it be 9 times in it, yet (according to 
the firit Note aforegaing) I can take but 8, (for 1f 1 
tould take 9 , and proceed according to. the < 
an 


—_— 
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_ and16 Rules, a number would atiſe greater than 
the reſolvend,from which ftich number ariſing oughr 
to be ſubtraCted;)- wherefore I write 8. in the quo- 
tient, and alfo after the diviſor 40 ; this done, 1 
- multiply 408 (the mimber on the 
lefr hand of the reſolvend)) by 


on (205 8 the figure laſt placed in the * 


quotient, and the Product, to 
wit, 3264 I ſubſcribe under , 
408)03623 and ſubtract from the - #eſolvend 
3623, ſo there will remain 359, 
this the work being finiſhed 1 
359 find 208 to be the number of 
vnities contained in the root ſought; and becauſe 
after the ' extraction is ended there happens ts 
be a remainder, to wit, 359, I conclude that the 
root ſought is greater than the ſaid 208, but leſs 
than 209, yet how much it is greater than 208, no 
Rules of Art hitherto known will exattly diſcover, 
although we may proceed infinitely near , as in the 
next Rule will be manifeſt; | 

XVT1. To find the frational part of the root 
very near, a competent number of paits of cy- 
phers, to wit, 00, C00, ©0000T, OF 00000000, GeC: 
are to be annexed to the number firſt propounded, 
then eſteeming the number propounded with the 
Cyphers annexed to be but one entire number, the 
extraction is. to be made according to the prece- 
dent Rules, and look how many points were placed 
over the number firſt given , ſo many places of In- 
tegers will be inthe root, the reſt of. the root to- 
wards the right hand will be the Numerator of a 
decimal fraction , - which Numerator confiſteth 
-of fo many places. as there were points over the 

| cyphers 
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cyphers annexed : ſo if 43623 were given as be- 

fore, to find the root thereof (according to: this 
rule) annex cyphers in this manner, and then if you 
extract it according to the Rules aforegoing, you 


43623.000000 ( 208. 861, &C; 


will find the root ariſing in the quotient to be 208 
.$61,. that is 208 55%; and becauſe after the extras 
Qion is. finiſht there happens to be a remainder, I 
conclude that 208 ;- 1s leſs than the true or exact 
root, but 208 5352 is greater than it ;, ſo that by an- 
nexing three pairs of cyphers.to the.number pro- 
pounded, you will not miſs ;;;53 part of an unit of 
the true root ; alſo by annexing 4 pairs of cyphers, 
you will not miſs .-;-+ part of an unit, and in that 
order you may proceed infinitely near , when you 
cannot obtain the true root. The whole operation 


of the ſaid-Example here followeth. 


43623,000000 ( 208.861, &C, 
4 NE The root, 
408 ) 03023 
3264. 
4168) 35900 
33344 
41766) 255600 
250596 
417721 ) 500400 
417721 
82679 


—_ 


R Again; 


Uo 


3 
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Again if 19 were prapounded to be extrafted, 
you muſt prepare it thus, 


I0.00000000000000 ( 


And then the root em 2.182277 ge, 
being extracted will be OE 
Which(according to the third 
Rule of the 22 Chapter) may >3. 1622776, &Cc. 
be written thus | | 
See here part of the Work in the extraction of 
the Rgot of 10, which may give you a light and un- 
gerſtanding of the reſt, 


10.0000000 OODO000 ( 3. 16227, &Cc. 
9 
61 .) 100 
G1 
626 ) 3900 
3756 


6322 }) 14400 
12644. 


63242 ) 175600 

126484 

632447 ) 4911600 
4427129 


_— 


[ CIEISEY 


434471 | 
XVI. The 
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XV117. The extradtion of the ſquare 736 prof. 

root is proved by multiplying the 

root by it ſelf , for that done, the Produdt ( in 

ſuch caſe when there is no remainder after the ex- 

traction is finiſhed) will be equal to the number 

whoſe ſquare root was enquired ;, ſo in thefirſt Ex- 


, ample of this Chapter , the root 32 being multi- 


plied by it felf produceth 1024 the number pro- 

unded : but when after the extraction 1s fini- 
thed there happeneth to be a remainder , and that 
the root is found as near as you pleaſe, in a mixt 
number of Integers and Decimal parts'{ by an- 
nexing cyphers as in the 17 Rule) then ſuch mixt 


- number being multiplied by it ſelf: muſt produce 


amixt number leſs than the number firſt propound- 
ed for extraCtion, yet ſo near unto it, that if the 
figure ſtanding in the laſt place of the Numerator 
of the decimal fraftion in the root be made greater 
by x, and then the mixt number fo- increaſed be 
multipticd by it ſelf, the Product muſt be greater 
than the number firft propounded :. ſoin the Ex#- 
ample of the 17 Rule, if 208 .861 be multiplied by 
it ſelf, it produceth 43622 .917, &c., which is leſs 
than the propounded number , 43623 , but H 
208 .$62 be multiplied by it ſelf, the Product wi 
be 43623 .335, &c. whicltis greater than 43623. 
XIX. The fquare root of a Fra- _ '. 
ction is found in this manner, viz. Nat _ 
extract the root of the Numerator ,,8;cm, 7 
( by the precedent Rules of this 
Chapter) which root ſhall be a new Numerator. 
Alſo the root of the Denominator is to be taken 
for a new Denominator ,, fo the new Fraction ſhall - 
be the ſquare root of x7 gy 0 firſt at”: 
2 & 


V er 2.” (bl 
x th 


= 


PO "_ 
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ed : thus the//quare roo of55 is 4; viz. the'rnor. of g 
is 3 for a new numerator, allo the roor of 16 is 4 for 


4 new denominator. . In like "manner the ſquare oor 
of 3 is 4. - But here note diligently, that if the Fra- 


"M0 whoſe ſquare root is required be-not in its leaſt 
terms, it-mult firſt of all be reduced by the 4th Rule |} 


of the 1 7th Chapter before any extraction be made; 
for oftentimes 1t happens that the Fra&ior firſt pi- 
ven hathnot a perfe& roor, but when ſuch Fraf:ion 
is reduced into its leaſt terms, the root thereof may 
be extratted-:: ſo. in this Frattion 5; each term is 
mncommenſyurable to its ſquare root , viz. neither 8 nor 
18 hath a ſquare root expreſſible by any true or ra- 
tional namber:; but the faid 73 being reduced to its 
leaſt terms; the roor of this may be extracted, for 
the root of 4. is 2 for a new Numerator ; alſo the root 
of 9 is 3 for a new Denominator ; ſo that + is found 
fo be the ſquare roor of 3 (equivalent unto yx. 

XX, Wheneither the Numerator or Denomina- 
tor of a Fraction hath not a perfect ſquare root, ſuch 
root is ulially expreſt by 'prefixing this CharaCter, 
4/ or 4/q. before the Fraction given : ſo the ſquare 
roor of 12 is ſignified” thus 4/ 53, or thus 4/q. 33, be- 
cauſe the roof 33 cannot be expreſt by any true or 
rational- number whatſoever, yet it may be found 
very near-as:1i the next Rule. 

.._"-+XXI. The ſquare root of a Frattion 
To extraft the which 1s incommenſurable to its root, 
ſquare hor fartt may be found near, in this manner, 
jar" viz; reduce the fraction propoſed into 
2” its ſquare © a decimal by the third Rule of the 
roots . 23'Chapter : the more places are 1n 

63 the decimal, the nearer will the root 
be found; but: the - decimal muſt conſiſt of an even 

| number 
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number Of places , viz, cither ;of twoyfour;- fixz 
eight. or ten, '&c.- places; then extract. the '/quart 
root of that-decimal, ag if'it were a whole number, 
according to: the: Rules -aforegoing , which 00x 
found-:ſhall be'a decimal expreſſing near the ſquare 
.-- root of the fraction propoſed. ESRI Ep 
* *::Soif the ſquare root of 53 be required near, re- 
duce the ſaid 23 into: a decimal (by the 3d Rule of 
the 23d Chapter) which will be found .812.50000, 
&c. Then "extracting the ſquare root thereof as if it 
were a whole number, it will be found .9013 ve- 
near. : | 

XXII. The ſquare root of a mixt' J# extra the 
number” commenſurable to -its roor, | 5 790 of 
is'found in the ſame manner as in i-,,{* > 
the 19th Rule of this Chapter, the --!; * | 
mixt number. being firſt reduced into;an improper 
fraftion.by the'1oth Ruleof the 17th: Chapter, 

So the ſquare root 'of 34:33 will be found 5 4, viz. 
34.433 being _reduced into the improper” Fraction 
257 , the ſquare root of the, Numerator 2299 will 
be 47 for a new Numerator ; alſo the ſquare roor of 
the Denominator 64 is 8 , for a new Denominator ; ſo 
is found 47, which (by the 13th Rule-of the+5th 
Chapter) is 5 7 the ſquare root ſought. And here the 
{ame caution is to be obſerved as in the 19th Rule of 
this Chapter z viz. the fraftional part of the mixt 
number, or the improper fraction equivalent unto 
the mixt number, muſt be 1n the leaſt rerms before 
any extraction be made, $4.25 2901 


. XXII. 
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Th find the ſquare XXII. When the mixt number 
fo mere, of 8 given is incommen{ſurable - to its 
oadFurtogr he ſquare root, prefixing this Character 
its root, © beforeit, vizy/ or / 9.50 the ſquare 
PEREE root, of 7 + will be thus expretled ; 
v4 74 0r 4-77 + but if you deſire to find the ſquare 
root near of a mixt number #zcommenſurable to its 
root, reduce the fractional part of the mixt number 
into a Decimal of an even number of places , as in 
the 21 Rule of this Chapter, and annex the Deci- 
mal fo found unto the whole part of the mixt 
number ; then eſteeming the faid whole number 
and Decimal as one entire number , extradt the 


{guns 700t- thereof according to the aforegoing . 


ules of. this Chapter, and from the root found, 
cut off always to the right hand, fo many places as 
there | are" points over the Decimal annexed , 
which 'araber ſo cut off ſhall be a Decimal, 
ſhewing he: fraftional part of the root, and 
that on the lefr hand ſhall be the whole part of the 
root ; fo the ſquare root of 75 will be found 2 
. 7688 very near. | 


CH AP. XXXII. 
The Extrattion of the Cube Root. 


]. HE Extraction of the Cube Reot 1s that, 
: by which having a number given, we find 
another number , which being firſt multiplied by 
it ſelf, and then by the Product, produceth the 
number giyen, PE | _ 


UMI 
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II. In the Extraction of the Cube root, 
the number propounded. is always con- 
ceived to be a Cybe number, that is 
a certain number of little Cubes, comprehended 
within one entire;great Cube, and the root or num- 
ber required is the fide of that great Cube : 
what a Cube is may be well expreſt by a Die, 
which indeed is a little Cabe it ſelf; wherefore 
if you place four Dice in a ſquare form, that Is, 
lying two and two in a rank, you ſhall have a 
ſquare containing four Dice, upon which if you 
yet erect ſuch another ſquare of Dice, you ſhall 
have a great entire Cube comprehending two times 
4, that is 8 Dice or little Cubes, and here 8 is the 
Cube number given, and two 1s the root, of num- 
ber required: in like manner if you rank 25 Dice 
in a ſquare form, viz. laying 5 in arank, you have 
a ſquare containing 25 Dice, now upon this ſquare 
of Dice if you erect four other ſuch ſ{quares-one up- 
on another, you ſhall have a great entire Cube com- 
prehending 5 times 25, this is 125 hittle Cubes,and 
in this caſe 125 is the Cube number propounded, 
and 5 the root or number required. 

IIT. A Cube number is either fingle or com- 
pound. ; 

Ir. A ſingle Cube number 1s that, 
which being produced by the Multi- Apron 

lication of one ſingle figure firſt by 
it {.1f, and then by the product, is always leſs than 
1000. So 125 is a ſingle Cube number produced 
by 5 multiplied firſt by ic ef, and then by 25 
the product ; for 5 times 5 is 25, and 5 times 25 
iS 125. 

i. All the ſingle _ numbers,and ſquare num- 

4 


A Cubical 


bers 
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bers, together with their reſpeCtive roots, are. ex- 
preſſed in the Table following. | 


Cubes. [7 $8 [2764 | 125 | 216[343| 512\: 729. 
Squares. |1 |4]9g | 16] 25] 36] 49} 64| B81 


Roots. No 2[3]-4] 5] ...%} 7] 8] _9[ 


Here in - the uppermoſt rank of the Table are- 
placed-the ſingle Cube numbers of the particular fi-; 
gures 1,243,445 6,7,3,9. in the next the, ſquares of 
thoſe figures, and in- the loweſt rank the figures 
themſelves being the- reſpeCtive roots of the Cubes 
and: ſquares in the uppermoſt ranks; and therefore 
the Cube r00t of 125 being demanded the: anſwer is 
5, and the-Cube roor of 216 being required,the Ta- 
ble will give you ſix, and ſq of the reſt. . _ 

VT.: When a Cube number is given, that exceeds 
not-1000, and yet is none of the Cube numbers 
mentiened'in_ the Table, for his root you are to, 
take the.root' of the Cube number that being leſs 
yet comes neareſt unto it - ſo 157 being given, the 
root that belongs unto it is 5. 

PETS Were ' - Y11, A compound Cube number is 
Dc way that, which being produced by a num- 

ber ( that conhiſts of more places 
than one )) firſt multiplied by it ſelf , and then by 
the Product is never leſs than 1000. So 157464 is 
a compound Cube number , being produced by 54 
multiplied firſt by it ſelf, and then by 2916 the 
Product, for 54 times 54 is 29i6, and then 54 
fimes 2916 is 157464 , the compound Cube number 
propounded. | 


FH. 19 
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VHL.1 To preparea-Cube number. for extraftion, 
put, a. point pver ghe firſt place theregf rowards: 
the right hand ( to wit the place of units ;) then, 
paſſing over the ſecond and third places, put, ayo- 
ther point over the. fourth , and paſling, oyer the. 
fifth and ſixth put another point, over the ſeventh, 
and in that oxder_( to wit two places being iriter- 
mitted between, every ,two adjacent pony place 
as many points; as the number will permit : fo 
157464 being given ,. you are to. place 
the points 2s in. the. Margent , and fo > wa 
many points as are in that manner pla- 157464. 
ced,; of ſo many figures the root demand- 
ed will conſiſt. 

.1X, Having thus prepared your _— you 
may {ce it diſtributed. by the poiats into 
ſeveral Cubes: ſo.in the ſame example 
157 1s the firſt Cube, and 464 the ſecond. 1 $7464. 
In like manner if this number 7464. were | 
propounded for extraction, after points _. . 
are duly placed as before, you will ſee 7 7464 -- 
to be the firſt Cube, and 464 the ſecond. 

X. Having drawn a crooked. line on the right 
hand of the number propounded to fignifie a Na 
tient,, find the Cube root of the firſt 
Cube and place it in-the quotient : {0 | 
I finding  ( by the ſixth Rule-'of this 1 57464 (5 
Chapter) 5 to be the correſpondent 
root of 157, I write-5 in the quotient, and then the - 
work will ſtand as you ſeein the Margent. 

XI. Subſcribe the Cube of the root RY ae 
placed in the quotient, under the firſt 157464. (5 
Cube of the number given : ſo 125 125 
being the Cube of 5 the root (bythe 


-— 


fifth 
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fifth Rule of this Chapter) I write it under 157 the 
firſt Cube of the number given, as you ſee in the 
example. 

-XTF. Draw a line under the Cube fubſcribed as 
aforeſaid (to wit, the Cube of the foot placed in 
the quotient) and ſubtract this Cube from the firſt 

bo Cnbe of the number propounded , 
3 $7464 ( 5 placing the remainder orderly un- 
125 derneath the line - ſo 125 the Cube 
of 5 being ſubtraſted from 1 57, the 

32 remainder is 32, and the Work wilt 

ſtand as you ſee. | 

XIII. To the ſaid remainder bring down the next 
Cube of the number propounded ( to wit , the fi- 

b co gures or cyphers that ſtand in 
157464 ( 5 the 3. next places ). placing the 
125 ſaid Cube next afrer:, to wit, on 

the right hand of the remainder 

32464 reſolv. 1o the next Cube 464 being placed 
we—_— after the remainder- 32, there 
wyt be found this 'number 32464 , which may be 
called the Refolvend. 

XTF. Having drawn a line underneath the Re/o/- 
pend, fquare the root in the quotient, that is, mul- 
tiply it by it ſelf, and ſubſcribe the triple of the 

” ſaid ſquare or Produtt under the 
157464 ( 5 refolvend in ſuch manner, that the 
125 firſt place (to wit, the place of u- 
—- Nits) of the ſaid triple ſquare 

32464 reſolvy. may ſtand diredtly under the 
————-— third place (or place of hundreds) 
75 in the reſolyend - ſo the ſquare 

of the root 5 is 25, the —_ 
whereof is 75, which I ſubſcribe under the Re - 
yen 


| R—— 


— 
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yend in ſuch manner, that the figure 5 which is in 
the firſt place ( to wit, the place of units.) in the 
triple Product 75 , may ſtand under 4 which is 
ſeated in the third place of the reſolvend, as you 
ſee inthe Maygent. 

XV. Triple the root or number in the quotient, 
and ſubſcribe this triple number in ſuch man- , 
ner that the firſt place thereof (to wit, the place 
of units ) may ſtand dire&tly under the ſecond 
place (to wit the place of tens) = 
in the Refolvend : fo the triple Ee” 
of the root 5 is 15, which 157464 ( 5 
ſubſcribe in ſuch manner, that 125 
the figure 5 which is in the firſt ——-——— 
place (to wit. the place of units) 32464 Reſolv. 
in the ſaid triple-number, doth — 
{tand directly under 6, which is #75 
ſeated in the ſecond place of the I5 
reſolvend, and the Work will 
ſtand as inthe Margent, _ 

XVI. The triple ſquare of the root , and the 
triple of the root being placed ; 
one under the other, as is di- RR 
rected in the 14 and 15 Rules 157464 ( $5 
aforegoing , draw a line un- ' 125 
derneath , and add them toge- ——- . 
ther in ſuch order as they are . 32464 Reſolv. 
ſeated, and let the ſum be — — 
elteemed as a diviſor : ſo the 75 
triple ſquare 75, and the triple I5 
number 15 , being added to» —— age 
gether as they are ranked in 9765 Diviſor. 
the, Work, the ſum will be 765 - 
tor a Diviſor, | | 


XV1L. Let 
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' YPTI. Let the whole  Refſolvend , except' the 


firft place thereof towards the right hand (to wir; 


the place of units) 


- 


© 157464 C( 


125 


———_—_ 


327464 Reſolv. 


{———_—__——_—_—_ Ao 


be 4, wherefore I w 
in the Example. 


be eſteemed as'a Dividend, then 


demanding how often 'the- firſt 
figure (towardSthe left hand ) 


54, of the Diviſor is contained-in 
.- the correſpondent part of the 


dividend, and obſerving in that 
behalf the Rules before raught 
in Diviſion ,; write the anſwer 
in the quotient. - ſo if I ask how 
often 7 (the firſt figure of the 


— Diviſor towards the left hand ) 


Is contained in 32 (the corre- 
ſpondent part of the Dividend 
placed above) the anſwer will 
rite 4 in the quotient, as you fee 


"*XY111. Having drawfi another line- under 


257464 (54 
125 E | 


®* 5 oo - 


T5 


15 


by "32464 Reſolv. 


” © 0fOy 


et 


__ 


209 


the Work, ' multiply the triple 
ſquare before ſubſcribed (as is 
direced in the 14th Rule)by the 
figure laſt placed in the quott- 
ent, / and ſubſcribe this Produ&t 
under the ſaid / triple ſquare 
(to wit, units under nnits, tens 
'under tens, 8c: |) fo 75 being 
multiplied by 4, the. Produ 

18390 which Ard pmms 
75 '(thetriple' ſquare) and the 
Bend Fa you ſee inthe 
Margent. ws. $45 
XIX, Multiply 
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-- XIX. Multiplye figure laſt placed in the quo- 
tient firſt by it ſelf, and then the Product by the 


triple : number before ſubſcri- 
bed (as is directed inthe 15th 
Rule of this Chapter; )this done, 
ſubſcribe the laſt Product under 
the faid triple number (:to 
wit , units under units, tens 
under tens, &c. ) ſo 4 being 
ſquared or multiplyed by it 
{clf,the Produdt is 16, which be- 
ing multiplyed by the triple 
number 15, the Product is 240, 
this therefore I ſubſcribe under 
the aforeſaid triple number 15, 
and the Work will ſtand as 
you ſee. 

XX, Subſcribe the Cube of t 
in the quotient, under the re- 
ſolvend-, in -{uch - manner that 
the firſt place of this Cube 
(to wit, the place of units) 
may ſtand under the place 
of ' units 'in the rcſolvend - 
So. 64 being the Cube of 4, 
I write it under the reſol- 
vend> 32464-,- 12 ſuch manner 
that the figure 4, which is 
io the place of units inthe Cube 
64,.may ſtand under. the figure 
4 which is-ſeated in the place 


of units of'the reſ{olvend : ob- 


ſerve the Work in the Margent. 


157464 ( 54 
125 


* 


32.464 Reſolvend. 


765 Diviſor. 


bs ————  ——_—  ———C————————— 


he figure laſt placed 


157464 ( 54 
125 


32464 Reſolvend. 


——_—_— 


T5 
15 


765 Diwviſor. 


mt — 
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XXxI. Drawing yet anoth@® line under the 
157464 ( 54 work z add the three laſt 
125 numbers together in the 
_ —. fame order as they | are 
32464 Reſolvend, ſeated, and ſubtract the ſuni 
Apa $3 - of them from the reſolvend, 
75 placing the remainder order- 
I5 ly underneath : fo the ſam 

£ —— Of the three laſt numbers , 
765 Diviſor. as they are ranked in the 
w_ Work, is 32464, which if 

you ſubtract out of the re- 
240 folvend 32464 , the remain- 
der is Oo, Thus the whole 


6 
* <= being finiſhed, the 
32464 Cube root of 157464 ( the 
Cn ——— Number propoundedJis found 
O to be J4: 


Note t. When the ſum of the three laſt numbers 
before mentioned is greater than the refolyend, the 
Work is erroneous , and then you are to reform it 
by placing a leſſer figure in thequotient. 

Norte 2; For every one of the particular Cubes 
(diſtinguiſhed by the | ma except the firſt Cube 
on the left hand, a reſolvend is to be ſet apart, by 
bringing down to the remainder the next Cube 
(as is directed in the 13 Rule:) And as ofren as a 
reſolvend is ſer apart, ſo often is a new Diviſor 
to be found, by adding the triple of all the roor in 
the quoriext (conſiſting of what number of places 
ſever) to the triple of the ſquare of ſuch roor, after 
they are orderly placed according to the 14 and 15 


Rules, 
Note 
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Note 3. The Work of the 10, 11, and 12. Reles 
for finding of the. firſt figure in the root is but once 
uſed in the extraction of the root of any number 
whatſoever , but the Work of all the following 
Rules is to be uſed for the finding of every place in 
the ror, Except the firſt. | 

'The practice of theſe 3 Notes will be ſeen in the 
following Examples. : 

Example 2. Let it be required to extraCt the Cube 
root of 8302348. 

Having diſtributed the number given into {ſe- 
veral Cubes by points, as Is directed in the eighth 
Rule of this Chapter., I demand the Cabe root of 8 
( the firſt Cube on the left hand ) which Ifind by 
the fifth Rule of this Chapter 
to he 2, wherefore placing 2 . . » 
in the quotient, and 8 the 8302348 (2 
Cube thereof under 8 the firſt 8 
Cube, I draw a line, and —————— 
ſubtrafting 3 out of 8 the © 
remainder is o, which I ſub- 
ſcribe under the line. This is alwayes the firſt 
Work , and is no more repeated in the whole ex- 
tration (as was intimated 1n the 3. Note aforego- 
ing;) then bringing down the next Cube (to wit, 
the figures ſtanding in the three following places 
of the number propounded ) which is 302, [ 
place it after the remainder o, ſo is 302 the reſol- 
vend ;, this done, having drawn a line underneath 
the reſolvend, I ſeek for the triple of the ſquare 
of the root , viz. the root in the quotient IS 2, 
which multiplied by it ſelf produceth the ſquare 
4, the triple whereof is 12, this I ſubſcribe un+- 
der the reſolvend; in ſuch manner that the figure 2 
in 
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In the units plice of this triple ſquare -12,' may 
ſtand directly under the figure-3, which is ſeated 
| in the ' third place: of the -re- 
CO © folvend , ( to wit, the place 
-$302348 (2 of hundreds ) according to 
S the 14th Rule aforegoing ; 
——— = Again, I triple the--root 2, 
0302 Reſolvend. which produceth 6, and ſub- 
—— —— {cribe thistriple number 6 un- 
12. der the ſecond-place (or place 
-- o6 ' - of 'tens ) in the reſolvend,, to 
mmm mann mn wit., under © ( according to 
126 Deviſor. the 15th Rule of this Chap- 
« ter ;) then drawing a line un- 
derthe Work, and adding to- 
gether the {aid two numbers laſt ſubſcribed, as they 
are ranked, the ſum of them is-126 for a diviſor 


(according to the 16th Rule aforegoing.) 


p— 


That done, eſteeming 30, to wit , all\the pla- 
ces except the firſt or place of units in the reſol- 
wvend , as a Dividend, | demand how often the 4:- 
viſor 126 is contained in 30, and not finding it 
once-contained therein, I write o in the quorrert, 
and now becauſe the - ſum of the three numbers 
which ought to have been-produced (according to 
the 18, 19, and 20. Rules of this Chapter?) by the 
multiplication of o (which was laſt placed in the 

otient ) amounts to oO, the reſolvend 302 out 
of which -the ſaid ſum ſhould have been ſubtrafted, 
remains- the: ſame 'without alteration , wherefore 
having drawn a line under the Work, I write 
down anew-"the old reſolvend 302, and bringing 
down. the-next-Cmbe 348, I annex it to the ſaid 
fe 302 


LIMI 
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$02 ſo there will be a tiew reſolvend, to wit, 


302348. 


Then ſquaring the/ root 20 (that is, multiply-: 
ing of it by it ſelf) the Product is 400 3 walch I 


triple or multiply by -- 


3., - and ſubſcribe the 
ProduCtt 1200 under. 
neath the- new reſol- 


vend in ſuch manner, 
that the place of units- 
in this-'triple quadrate © — 


1zoo'may' ſtand under 


the place:of-hundreds, 


or third place of the 


reſolvend 502348, to \ 
wit, 'under'3' Caccord-'": | 
iogito'the/ 14rh Rwle.) - 


8502348 ( 202 - 


0302 Reſolvenid ' 


:.06 ov 121% k 


126 Diviſor © 


302348 Rind 


Again, 1-ſubfcribe the”. a) 


triple 'o | the' Foor 26, | 


which is) 60, 'in ſuch 


manner! that the place: 
of unith'/in "this triple 
root:60/may-ſtand un- 


der-che! plate! of' tens. 


or ſecond place of the 
reſolvend;' to wit, un-' 
der 4, then adding to-: 
gether the two num- 
bers laſt:ſilbſcribed, to 
wit, 1200 and 60, in 
ſuch order ab they are 


21200 | 
' 60 OUT © 
I12060- Deviſor''' 
416 TS 
== 
' 2400 
240 
08 


242408 | Alericium 


" 9940 


ranked. in the Work , the ſum is £2065 fot a 


Diviſor, 


5 | Again; 
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- Agun,. Keewing. the whole! reſolvend , exceps 
the firſt place ( or place of units) as a dixidend, 
to: wit ,--392344 1 - demand: how often 1: (the 
firlt figure 2k. the diviſor cowards the left hand) 
is contained in 3 the correſpondent pars of 
the Dividend; and though it be three times 
contained i8 -it+, yet 6according to-the firſt Nore 
at the end of the 21 Rulz of : this Chapter ) L dare 
take but_2, for if 1 ſhould take 3, and proceed ac- 
cording to \the 38; 19; 20 ,,and 21 Rgles of this 
Chapter, a number would ariſe greater. than the 
reſolvend (from which ſpch-nomber. ariſing ought 
to be ſubſtrafted, ) wherefore I write [2)in-the quo- 
CE Da ro ens, 1c £IBIq br! 
Then multiplying. the triple ſquare-x200 before 
ſubſcribed, by O ( the figure-Jaſt placed: :in the 
quotientg).:the. Product is 2400',. which: I ſubſcribe 
under. the. ſaid 1200 (to wit, wueits wnder-units, 
and tens under tens- $Kc.) Alſo: multiplying the 
triple root 60 before ſubſcribed , Died he qua- 
drate of 2 the figure laſt placed in! the quotient) 
the Produdt;\is:240, which I fubſcribe inder the 
aid triple root 60 ;_laſt ofall|/1 fbſcsibe 8 the 
Cube of the ſaid new. root 2, ynder-$he; place: of 
units or firſt place of the reſolverid;, 'to wit, 
under 8, and haying added. together thoſe three 
numbers .laſt. ſubſcribed ,.to wit 24005 :240 and 8 
as they. favd in ranks in the: Work; the fum of 
them..1s 242408 ,.-which-being ſ{ubducted 'from the 
reſolvend 302348, there will remain 599.40. Where- 
fore the Work being finiſhed, I find; 202: to be 
the number, of walties': contained itn the Cabe 
roor of $302348 the numher propounded: : and 
becauſe after the extraCtion is ended there happens 


UMI 


UMI 
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<5 b&4 thhIIGer;; th Wit 50946 5 Tcontlide this 
6 bb rad Fought K' ined this the ſaid 202 ,bie 
Rſs thin! 2203'; yet how” jauch it is greater t 
3825 fi6'Ryles; on — hitherto kioWn wilfexz 
difco v' alrfionys may joe oceed infiitely ciear; 
& by he Boar os be manifef, 
"_ [TH find thx. Teadiorial part 6f th&r606 
Tear”, -(Rrithr piers tor wit; 090 
be Kg tobe Mbexed'to 


ee og | 
the vibes eſp i an 


nities —— in the Cube _ ſought; #iEthe 
reſt of the places in the quotient are ro be eſteemd 
as the Numerator of a Decimal fra&tion, which 
Numerator conſiſteth of ſo many places as there 
were points over the cyphers firſt annexed : ſo if 
8302348 were glven as before, to find the Cube 
root thereof ( according to this Rule) annex cy-= 
phers in this manner, 


NY en CO OI EE IR 


8302348,000000 ( 


And then if you proſecute the Extraction acs - 
cording to the Rules foregoing , you ſhall find 
the Cxbe roor ſought to be 202, 43,&c, that is, 
$02 25 and more, wherefore you may conclude 
that 202 422 is leſs than the true yoor,but 202 32 is 

9 2 greats 
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greater than it : ſo that by annexing; two, terna- 
ries of cyphers, to wit, 6.cyphers, to the. nymber, 

pounded, you will not miſs 5 part.of. ag ;unir 

of rot true 700t 3 wy. by; annexing.3 ternarzes of 
ers, to wit 9 Cyphers. ,. you wall not. miſs +, 
n+ of an unit + true root og that order 
you may. proceed infinitely near ,, when yau--can- 
not obtain the true root. ; T:he- whole operation, 
of the ſaid Example here falloweth,, where you 
may .obſerve, that for the more . certain. and; caſie 
placing, as. well of the numbers which conſtitute 
the ſeveral Diviſors., as of thoſe which conſtitute 


the Ablatitious numbers to be ſubtracted.from the + 


ſeveral and reſpective Reſolyends, ;down-right 


lines are drawn between the } ethane Cubes of the 


number propounded , firſt 


ioguiſhed by.: points 
as before. FO thr” A 


LIMI 


UMI 


Fe XXXIII. rhe 


, oy O00 


} 


Cube Root. 
ooo ( 202. 48, &c. 


eſolvend 


Diviſor 


__|Refolvend 


WAY 


——[Ablatitium 


Diviſor 


Reſolvend 


285 


3 336 


I 
= H=. W 2 Diviſor 
9133 1|78 $214 


08 
[512 


42]507100 


LT 9 92 Ablatitium 
1 oos | 


I 3 
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© Inlike manner the Cube, root of 2 wjll be found 
to be near equal to 4.25992, &c,' that.;1s, 1553355 
On. a rs 06h ab Fo | 
XX]11, The extraction of the Cube root is pro- 
ved by eultiplying the reet.eubically, to 
The Proof. wit, the root being firſt multiplied by 
it ſelf, and then the produdt multiplied 
by the root, the number arifing or laſt Product (in 
caſe there be no remainder after the- extraction is 
finiſhed) will be-equai-to the oumber propounded : 
fo in the firſt Example of this Chapger,' the Cube root 
54 being multiplied firſt by it {&f'prodpceth 29 6, 
which being multiplied again by: -54 produceth 
157464,to wit,the number whoſe Cabe r00t was in- 
quired. But when after the Extygction is finiſhed, 
there happeneth to be a remainder, and that the 
root is found as near gs you pleaſe 16 Integers and 
decimal parts (by annexing eyphers as in the 22 Rule 
of this Chapter,) then & p 


Cen ate: 


a mjxt number leſs than the number firſt propound- 
ed, yet ſo near unto it, thatif the: figure ſtanding 
in the Jaſt place of the decigral fraptien in the roor be 
made greater by 1, and the mixt number fo increa- 
ſed be multiplied cubically, the Product muſt be 
greater than the number firft proporunded : fo in 
rhe Example of the 22 rule of this Ehaprer, if 202.48 
bemultiplied cubically it produceth $391305.49,&c. 
which is leſs than the propounded number 8302348, 
bur if 202.49 be multjplicd.cabically, there wil) ariſe 
8392535 449, &C, . which is greater than the ſaid 

ven number. | 
' XXIF. The Cube root of 2 Fraction is found in 
$his manger, vize <xtraft the Cube root of the 
| of Numerator 
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Numerator ( according. to the foregoing: Rules.) 
which root reſerve for a new Numera- -- 
tor ; alſo the Cube root of the De- To 528 off Ls 
nominator ſhall be a new Denomine-* 57,9, 
tor; laſtly, this new Fraction ſhat be '/*- © 

the Cube root of the Frattion firſt propotrided < 
ſo the cube ror of. is 3,. for the cube root of $ is 2 
for a new Numerator, alſo the cube root of 27+ is 3 
for a new Denominator. In like manner the cube 
root Of F is 3. But here note diligently ,- that the 


frattion whoſe cube root is'required', tuft be in its 


leaſt terms before any Extraction be made z- for of- 
tentimes it happens. that the fraior firſt given 
hath not a perfe& root, albeit, when fuck fraition 
is reduced into its leaft terms; the root; thereof may 
be extracted: fo in this frait:0n 35 neither the nume- 
rator nOr denominator hathra perfect cube ror, yet the 
faid 35 being reduced to its leaſt terms -5, (by the 
fourth Rule of the 17 Chapter) the cbe root of this 
may be extracted, for the cube root of $ is 2 for a 
new 2umerator, alſo the cube root of 27 is:3 for a-new 
denominator, ſo that the cube roor of 55 (which is 
equal to35 ) is found to be 5. 

XXY. The Cube root of a fraction \which hath 
not a perfect Cube root may be found near in this 
manner, viz. reduce the Fraction.given- itito a De- 
cimal fraction, by the third Rule of the 23 Chap- 
ter, the more places are inthe Decimal, thenearer 
will the root be found, but the decimal muſt con- 
ſiſt of ternaries of places, to wit, either of three, ſix, 
nine,or twelve, &c. places: then extract the Cube 
root of the Numerator of that Decimal, as if it 
were a whole number (according-to the* Rules be- 
fore given, ) which root found ſhalt be a Decimal 

S 4 expre{ing 
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exreling hear the Cube root of the FraQtion pro- 

unde ' SOQT $11; 
* So if the cabe roor of 3 were required, 1 reduce the 
faid 3 into a decimal whoſe numerator | may conſiſt of 
teruaries Of places, to wit. into this, 666666664666 
6cc, . then extracting the: cube root thereof'; 1 find 
.8735, which js very near the caberoot:of 4; © | 

XXVT. The Cube root of a mixt. number com 
menſurable to its root may be found \in-rhe :ſame 
manner as in the 24 Rule of this Chapter, : the mixt 
number being firſt reduced into an improper'fra- 
Ction (by the 10 Rule of the 17 Chapter. ).: 

So the: cube root of 12 22 will be Gcind to be 24, 
viz. redycing -12 35 into this improper. fra&tion 
233.the cube root of 343 will be found 4 or 24. And 
here the- ſame. caution is.to be obſerved as in the 
24 Rule of this Chapter, viz. the fractional part of 
the mixt number, or the improper 'fraction efjuiva- 
lent unto the mixt-number, mult: be exprefſed by a 
Numerator and Denominator in the lealt terms before 
any extraction he made, «3 

XXVTI. When the mixt number , whoſe : Cube 
root is required, hath not a'perfect cube reot; this 
character, 4/c.. js uſually. prefixed before ſuch mixt 
number ; ſo the cube rooe of: 2 + is thus expreſled, ,y/c. 
23. Likewiſe 4/c. 5 denotes the cube root of 5 which is 
a fraftion,whoſe cube root is inexpreſlible by any;true 
or rationa] number.- but if you deſire to know the 
cube root near of a3 mixt number which hath -not a 
perfect cbe root, reduce the fractional part of the 
mixt number to a decimal (as in the 25 Rule of 
this:Chapfer) and.annex the decimal fo found unto 
the Integers of: the mixt number; then eiteeming 
the ſaid Jntegers' with the: decimal fo y_ 

c 
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ed as one entire number.,extract the cube root thereof, 
and from the root found cut off always to the right 
hand ſo many places as there were points over the 
ſaid decimal annexed, which places ſo cut off ſhall be 
the fractionat part of rhe roor,, and thoſe remaining 
on the left hand ſhall be the Integers of the 7o0r - fo 
the owbe root of+2.4 will-be found 1.334, and more. 
XXY11]. Fmight here proceed to ſhew the extra- 
Qion of the roots of the Biquadrate(or fourth Power) 
the fifth Power &e;bur their operations being eFeeed- 
ing tedious,& hardly inteligible-without theRnow- 
ledge of Alzebra'; I ſhall only -in'this place touch 
upon the Extrattion of the Biquadrave-roor, becauſe it 
may. be extracted by the Rxles dehvered in the 32 
Chapter, and refer the more carions- Arithmetician 
for further ſatisfaCftion inithis Matter, ro my-Trea- 
tiſe of the Elements:of Algebra. '- Z 
XXIX. Aquadrate or ſquare number multiplied 
by it ſelf produceth a. Biquadrate num- ; 
ber : So 4 multiplied by it ſelfprodu- = dh ind the 
ceth the Biquadrate16. Therefore if a ;,2** 
number be propounded and the Brqna-  - © -- 
drate root thereof be required, firft extract the qua- 
drate Or ſquare root of the number -propounded, and 
then extract the ſquare root of that ror for the Bg- 
uadrate root (ought. - Thus if 20736 be'a number 
bropounded.the Biquadrate root thereof will be found 
12 : for the ſquare ror of 20736 1s 144, and the 
[quare root of 144 is 12, When the number-given 
hath-nor a perfect Brquadrateroor,” you are to annex 
quaternaries of cyphers, to wit, either 4, 8, 12, or 16, 
&c, cyphers, and then proceed as before z ſo will you 
find the rooe near,whoſe frattional part will beade- 
cimal. Thus the Biquadrate root of 7 will be found 
near 1.62, CHAP. 
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CH AP. XXXIV. 
we . Relation of Numbers in Quantity, 


4, bs far fi ngle Arithmetick : Comparative 
Axithmetick infues, which is wr ; by 

numpers, 3s they are conſidered to have Relati 

one £0 another. 

Beetias; Arith, T1. This Relation conſiſts in quan- 

b. 1. 4 2» tity, Or quality. 

{10. Relation in quantity 1s the reference or re- 
ſpect, that the nu themſelves have one unto 
another : As when the compariſon is made between 
6 and2; or2afnd G6: 5 and 2, Or 3 and $. 

IF. Mefe the Terms er Numbers propounded are 
always two, whereof the firſt is called the Antece- 
dent, and the other the Conſequent : So in the 
firſt example, 6 is the Antecedent, and 2 the Con- 
: and in the ſecond, 2 is the Antecedent.and 
6 rhe Conſequent. 

F. Relation -in- Quantity conſiſts either in the 
On tm 4 elſe in the rate or reaſon that is found 
berwixt the Terms propounded, 

> H4.. The difference of two numbers is the remain- 

.., , der,, which is left, after ſubtration' of 

Difference the leſs out of the greater : {6.6 and:2 

being the terms propounded, 4 is the 

difference betwixt them : for if you ſubtcaGt: 2 our 
of 6, the xemaingder is 4+ 

FI1L The 
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* IL. The rats of reaſon betwixt two numbers is 


a) quotient, of the pap3o 2 a4 bs 
ed by the Conlequent : SO IL It be . Rate or Reaſons 
SM | kite Me or reafon 6. Safes 
hath. to.2, I anſwer , Triple reaſon : for if you 
Ne 6 the Angecedent , by 2 the Conſequent, 
the quotient is.3 , 2 being contained jult 3 ximes 
in 6. In like manner is there fybtriple reaſon be- 
twixt 2 and 6, for if you divide 2 by 6 , the. que- 
tient, is 3» or (which is all one) x , becauſs' 6 be- 
g not once found in 2, there remains 2 for the 
Numerator, '6 the Diviſor being the Denoming- 
tor of the Fraftion given. you jn the Quotient, 
according to the 9 Ryle of the 16 Chaprer afore- 
going. FE 

VIII. This rate or reaſon.of numbers js either 
equal 9r unequal. | | 

IX. Equal reaſon is the Relation pquci Rog; 
that Bo numbers 'have unto one _ ay 
another :- as, 5 to 5, 6406, 7 to 7, &c. 

X. Here the one being divided by the other, the 
quotient is alwayes an Unit: for if it be demanded 
hoy often 5 isin 5, the anſwer is, EF 

XI. Unequal reaſon is the relation that unequal. 
numbers have' one. unto another : | 
and this js either ' of the greater To wnequal Reaſon, 
the leſs, or of the leſs to the greater. A 

XII. Unequal reaſon of ahe greater to the leſs, is 
when the greater Texm is Antecedent { asof'6 to 2, 
5 to 2, and thellke. 4 it acoerigs: aL. 

X11. Here. the quotient of the Antecedent . di- 
vided by the Conſequent is alwayes greater than 
20 Unit : So 6 diyided by 2, the Quotient is 
33 
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3, and 5 divided by 3, the quotient is 1 3. BY) 
- XIV. Unequal xeaſon of the leſs to the greater, 
1s when the leſſer Term. is Antecedent : as of 2 to 
6, 320 5, Kc... | ET: | 
XV. Here the quotient of the Antecedent divi- 
ded by the conſequentis always leſs than an unit : So 
2 divided by 6, the quotient 153 or Z; and 3 divided 
by 5, the quotient is 3. i | 
XVT. Each of theſe kinds of unequal reaſon is 
again ſubdivided into hive other kinds or varieties, 
whereof the three firſt are ſimple ,. and the other 
two are mixt, ata Ede wars 
XY11. The ſimple kinds of unequal reafon are, 
1, Manifold. 2. Superpatticular. 3. + Super- 
partient. | 
- XVII]. Manifold reaſon of the pow to the 
leſs is, when the Conſequent is con- 
Manifold Rea- tained in the Antecedent divers times 
on. without any part remaining : as 4 to 
-- - 2,:8 to4, 16 to 8, which is cal- 
led Double reaſon, - becauſe the lefs is contained 
twice in the greater; ſo6.to 2 is triple reaſon, 8 to 
2 fourfold reaſon, &c. | 
XTX. Here the quotient of the Antecedent divi- 
ded by the conſequent is always a whole number : 
ſo 8 divided by 2, .the quotient is 4. 
XX. The oppoſite . of this kind, wiz. of the 
0 leſs to the greater, is called ſubmani- 
Subnazifold. fold : -Examples hereof are 2 to 4, 
$48, 8 ro 16, &c. Likewiſe 2 
to 6, 2to8, .2to-10, &c. 
We © - Superparticular is , when the Antecedent 
------ 7” - contains the conſequent once, and 
SaPerpartiews7. vofides an aliquot part of the conſe- 
| quent 


| _ XXXIV. . Numbers in Quantity 29 3- 
G 43, that is," an half, a third, a fourth; 'Or a 
th; part, &c. -of: the conf yent, 2s 3 t02,4t0 3, 
j:£@- 4, 6 tO 5, and the Ii e; here three divided 
y 2, the quotient | iS1Z, and 4 being divided by 3, 
the.quotient IS 1 Te In like manner 5 divided by 
4 the quotient is 1.5, and 6 divided by .5 the quo-- 
tient is 1 + 3 Wherefore I fay 2 and half 2 (that j IS 1)+ 
conſtitute. 3 ; So likewiſe 3 and one third part of 3 
(vix. 1;) conſtitute. 4, and ſo ofthe. reſt. 

;XX77. Here the quotient of the Antecedent divi- 
ded--by the Conſequent is a mixt number, whoſe 
whole. » 3s alſo the Numerator of the fraction 
200 is always an, unit : as ipbſcrrablaiathe 
examples fall menoomed: FEI 

AXIIT. The te reaſon ol this oth 
kind is A Ne. as 2 t0-3, — | 
310.45; 4t0 5, 5.19 6, &c. 

XXIY. Superpartient- is, when the. Antecedent 
contains the Conſequent once, and 
beſides divers parts ;of the conſe- - Suprrparttenc: 
quent: as:;5. t0.3, 7 tO 5, 740 4, 
8.t0. 5, 9 to 5, 11 to 7, &c, here 5 divided; by 
3, the quotiens is 12, and therefore 5 contains 3 
once, and of 3. > + 3 and twothirds of 3 (viz 
2) conſtiture $ 

XXY. Here the quotient of the Antecedent diy 
vided. by the conſcquent is amixt number, whoſe 
whole. part being an-unit , hath alwayes for the 
Numerator. of the fraftion annexed. unto it anums» 
ber compoſed of, more units than one : ſo the con- 
terence being made betwixt 5 and .3,,.and 5 the An- 
tecedent being divided by 3 the FOE WY: 
tient is 1 Fe 
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 XXFT. The oppoſite of this SING portns 
partient: Exatiples Heroofar& 3Þ0 yj! 
Super: 5t07,:4t04; te 8, Frd 5; Pre 
x1; and the like: * | 
- XXV1T, The mixt kinds of unequal reaſon a6 
--=riFE Superparticular , and-miainfold | 
WW aw 2 © 14113 
XXVITI, Maattifeld Superpatticulat reaſon! 'tv; 
When the Antetddevit contains Hi) 
— cotſequent divers thirties, #ndÞbefivies 
"41 Hiquot patft- 6f zh conſeqiterit's 
as'5 £0 2, i6t9 3; 15 t0 4, 21 t0'5; add thelike' 
XXFX. Here the: quotient of rhe Arirecodene div 
vided by the conſequent is a- mize Wiwnbet 7 '@H6fe 
whole pare confiſting 'of more waltiÞrhart odd} thbch 
always-a# unit for the Numerator! 6f the'Fraftiow 
annexed unto it; ſo 5 dividedby' z, n=" $01" is 
3'£-add 2+ divided'by 5, the duvtient's 434 
1.94... XXX. The6 fire/of this'RE#ſbit 
—_— * '-3s SubraanifoN Siperparticulay ;- 8 
2to 5,2 t07, +to%, 4td'g,007"" 
" "XXX7. Manifold Superpartient is, when che'#n* 
tecederit contains the conſequent! dis 
Kami 56 very-riries , arid beſides givers -parts 
of the conſequent z as x60 3; 17th TT 
t9 to 4, 28'to 5, &c. 
XXX1]. Here- the cjuotient of the Antbcedejt 
divided. by the Conſtquent is a mixt 
Sabmianifold ſu- Number, whoſe whole! part” 65 alfo 
Sarees. ' * the Numeritor of the! Fraction ati- 
_  mnexed unto it;, is always a /Nufbet 
=_ of more units chan 6ne's ſo $&iviged by 
the quotient is 2 5, and 28 divided by 5*thequo+ 
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-KXXI111. ' The e here is Submanifold Su- 
pe _ £3 253 t09, 5t017,'4t0 19, 5.19.28, 
- And theſe ave the ſeveral kinds: or varieties of 
the. Rates or. Reaſons that are- found among} 
Numbers, 16: that. no' two Numbers whatſoevet 
can be named, but the rate or Reaſon b&twixy 
them is comprehended under one of theſe- "five 
Kinds or | we 


7 


CHAP. XXXV. 


The Relation of Numbers in Quality, whore of 
Arithmetical and Geometrical Proportion. g 


I. {Hypo in quality (otherwiſe called Pro- 
' portion J) is either the refe- - © 
rence or refpeCt that the Reafons of #ideZuchd.L fe: 
Numbers have one'unto another, or CHE Aled, 
etſe' which the differerices of numbers ©**: 5 
have' one to: another, "ye 


II. Therefore / here the Terms propounded 
ought always to: de more than two, for otherwiſe 
there cannot - be a3 compariſon- of Reaſons of Diffe- 
rences in the Plural number. | | 


TH. ' This proportion is either Arithmetical, of 


Geometrical, 
IV. Arith- 
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.. TF.;Arithmetical-proportioi is, when. divers 


-dithwins numbers; differ according to'an'equat 
Rp difference, as 2, 4, 6, 8, 10,&c. here'2: 


, --7+-:-.- 1: $he-coinmnon difference: /betwixt 2 
and-44:: 4 and. 63 62nd $,:; 8 ant16, &c.- So 1,:2, 
3, 45:54: & Rd cr differo by: Arrbmetical Proc 
portion, 1 being the: common! difference ' betwixt. 

an.) :; Jo 2009 15:54 LISDSNIUUTNDY of IT7 

V. Arithmetical Proportion is either continued 
or interrupted. 

V1. Arithmetical Proportion continued is, 

when divers numbers are linked t6- 

F. Continued. gether by a continual progreſſion of 
equal differeyces. . Such are the ex- 

amples laſt proponnded ,*as altf6 theſe 1, 3, $% 
9, I1, 13, &c. And 100000, 200000 , 300000, 
400000, &Cc. ov oP A \ $\- $x\% 
FIL. Ia a rank of, nymbets'that 'differ .by Arith- 
metical Proportion continued, the ſum of the 
firſt and laſt Terms being multiplied by half the 
number of the Terms. the Poduct -is the atptal 
ſum of all the Texms;; ſoiicÞþeing demanded; how 
wany. ſtrokes the, Clock ſtrikes pþetwixt midnight 
2nd\no0n;; :the Terms. of the; Progreſſion .in this 
queſtion are Twelves 42. 15 25'3,45 5+ 05 74 8599 
10,11,12. for in that order the Clock ftriakes, wheres 
fore if I multiply 13 the ſum of 12, and 1 (the firſt 
and laſt. Terms )--þy 6:-( being half the/'number 
of: the, Terms ) the Product is-784 which is! the 
tota-Hſum of all the;T'erms propounded being added 
together. | | an] 
FY1II. Or thus, Multiply the number of the 
Terms by the half ſam of che firſt and- laſt Terms, 
and then likewiſe the Product will give you the rornh 

— =” Q 
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of all the Terms: fo 13, 11, 9,7;5,3, being given, 
their toral is 48, for 8 the half ſumof 13 and 3, the 
firſt and laſt Terms being multiplied by 6, the num- 
ber of the terms, the product is 48. 

IX. Three numbers being given , that differ by 
Arithmetical proportion continued, the mean being 
doubled,is equal tothe ſum of theextreams: fo 5,6,7, . 
being given, -6 being doubled is equal to the ſum of 
5 and 7 the two extreams. . 

X. Arithmetical Proportion may be «pwards. 
continued either upwards or down- 
wards. | 

XI. Upwards, when the Terms of the Pro- 
greſlion increaſe, as theſe, 2, 4, 6, 8, 10, 12, &c. or 
theſe, 1, 2, 3,'4, 5, 6, &c. And this laſt rank 
is more particularly termed MNarural Progreſ- - 
197. 
ny Here when the firſt term is alſo the com- 
mon difference of the terms, the laſt term being 
divided by the number of the terms, the quotient 
will give you the, firſt term of the rank : again in 
this caſe the firſt term multiplied by the number of 
the terms produceth the laſt term : fo this rank 2, 
6,9, 12, 15, 18, 21, being propounded, wherein 3 
is both the firſt term as alſo the common difference 
of the terms ; I ſay 21 the laſt term being divided 
by 7 the Number of the terms, the quotient is 3 the 
feſt term z contrariwiſe 3 the firſt term multiplied 
by 7, produceth 21 thelaſt term. 

XIII. Arithmetical proportion continued down- 
wards is, when the terms of the progreſ- 
ſion decreaſe : ſuch as are 35, 32, 29, Downwards. 
26, 23, 20; And 40, 35, 30, 25, 20, 


15, 10, 5. 
: 3 XIF. Here 


This Rule is in . MON difference of the terms, the firſt 
the inverſe 'of - term +beiog divided by the: Number 
the 12th Rule, of the terms , the, quotient will give 
afertgoine. you the laſt term: Again, the Jaſt 
term multiplied by the number of the terms, pro. 
-dnceth the firſt term of the rank. hy 

For Example, this rank 40, 35; 305 25,20, 15, 
Io, 5 being propounded:, in-which 5 is both the 
laſt term, and likewife the common difference of 
the terms, I ſay, 40 the firſt term being divided by 


8 


the laſt 'term : on 'the other'ſide 5 the-laſt rerm 
being multiplied by 3 the-product is 40 the firſt 
teri. . | 


pO 


10 differ according to Arithmetical proportion, 
- but ſodo not 4 and 8 differ, for 2 is the common 
"difference betwixt 2 and 4, $and 10, whereas the 
difference betwixt 4 and8 is 4. In like manner 8, 
. 144 17, 23, differ by Arithmerical proportion inter- 
rupt 


Arithmetical proporcion eithcr continued or inter- 
rupted, the ſum of the two means is equal to the 
ſum of the two extreams: ſo 5, 6,7, 8, being gi- 
ven, theſam of 6 and 7, rhe two mean numbers, is 
equal to the ſum of 5 and 8, the two extreams: and 
'$, 14, 17, and 23 , being propounded , the fum of 
14 and 17 being added together is equal to the ſum 
. of 8 and 23, 
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XIF. Here'when the faſt term is alſo the com- 


the number of the terms, the quotient is 5 


AV. Arithmetical Proportion interrupted is, 
| - when che Progreſſion is diſcontinued : 
Interrupted. as in theſe numbers 24,48,10 ; here 2 

and 4 being compared: with 8 and 


XV 1. Four numbers being given , that differ by 


XVI, Geo- 
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.-AV11; Geometrical proportion is, when diyers 
numbers differ according to like Rate or 22D, 
reaſon: that-is,when the reaſons of num- Projrtiole 
ma. compared together, are equal. | 
So 1,254,838; 16,32, &Cc. which differ one from anv- 


ther by double reaſon, are ſaid todiffer by Geomerrt- 


cal proportion, for as one is half 2; ſo'2 is half 4, 4 
half 8, 8 half 16, 16 half 32; &c. 

XV1IT. Geometrical proportion is ei- 1 Continaed; 
ther contiaued or interrupted, 

XIX. Geometrical proportion continued is,when 
divers numbers are linked together by a continued 
progreſſion of the like reaſon : of this ſort is the 
_— laſt given: foras 1 is to 2, ſois'2to 4, 4 
to 8,8 t0-16,16 to 32,&c. So likewiſe the numbers 
3, 9427481, 2435729, &Cc. differ by Geometrical pto- 
portion continued,viz.by triple reaſon,cach of them 
being. contained three times in the next number thab 
follows it. | 

XX. In numbers continually proportional. from 
1,; the firſt number from 1 1s the root or firſt 
power, the fecond is the ſquare or ſecond power, 
the third the cube or third power , the: fourth 
the] Biquadrate or fourth power, the fifth the 
fifthi power, the ſixth the fixth power, &c. So 
in this: rank of numbers, 1, 3, 9, 27, 81, 243; 
729, &C. 318 the root, 9 the ſquare,27 the cube, 81 
the Biquiadrate, 243 the fifth power,-729 the ſixth 
power, &c, 
0 ha _ being a ry re by - it ſelf 
roduceth the ſquare , which bein 
again multiplied by the. root prade- pron hea 
ceth the cube , and ſo _cach proportio- - - 
nal being multiplied 'by the root prodyceth the 
| © W proportional 
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proportional next above it, and then-'the numbers 
comprehended- betwixt 1, and the laſt number pro- 
duced are called mean proportionals : ſoiin this 
rank of proportional numbers, 1, 2, 4. 8, 16, 32, 
&c. 2the root being multiplied by it ſelf produ- 
ceth 4 the ſquare, which bcing again multiplied 
by 2 produceth 8 the cube, then 8 'being- multi- 
plied by 2, the product is 16 the biquadrate., and 
{dof the reſt in their order, and here 2, 4,8, and 
26 are the mean proportionals in the rank: pro. 


XX11. If you multiply the root by it ſelf, and 
 _ - - conſequently the ſubſequent nambers 
Continue! by themſelves, the numbers inter- 
Brioofus a. Cepted betwixt 1 and the number laſt 
rith.Log.c.s. Produced may not 'unkfitly: be; called 
| | continual means :- ſo '2 being given 
for the root, multiplied by itſelf , the produCt is 4, 
which being again multiplied by it {elf produceth, 
r6, then 16 in like manner ſquared uceth 256, 
which - likewiſe multiplied by it felf produceth 
65536, I fay then thar a, 4, 16, and 256 are conti- 
nual means betwixt 1 and 65536. 

XXI11T. The-continual means comprehended be- 
twixt any number given and 1, are diſcovered by a 
continued extraction of the ſquare roots ; for exam- 
ple,65536 being given, the root thereof extracted is 
256, whoſe root is 16, then the root. of 16 is 4, and 
the root of 4 is 2; ſo thatat laſt I find 256, 16, 4, 
and 2 to be continual means intercepted betwixt 
65536 and 1 sbefore. \ |: 

LT. In numbers that+Mmcreaſe by Geometri- 
cal proportion continued-, ' if you multiply the 
laſt term by the quotieprof any one dy er 

6 4 vide 
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divided by another term , which being leſs is next 
unto it, and then deduCting the firſt term out of 
that product, divide the remainder. by a number 
that is an unit leſs than the quotient, the laſt 
quotient will give you the total of allthe terms'pro- 
pounded in the progreflion ; ſo this rank 2, 6, 
18, 54, 162, 486, 1438, being propounded, 
wherein the proportionals differ by ſpbtriple pro- 
portion, [1 firſt take 2 and 6 the two firſt terms, 
and dividing 6 hy 2, I find the quotient 3, where- 
fore multiplying 1458 the laſt term, by 3 thequo- 
tient, the product is 4.374, out of which if ] de- 
duct 2 the firſt term, theremainder is'4372, which 
being divided by 2 (viz. a number which is an u- 
nit leſs than 3 the quotient ) the laſt quotient 
gives me 2186", which is the total ſum of the pro- 
portionals propounded. 

X XV. Three proportionals being given;the ſquare 
of the mean is equal to the produtt of the extreams : 
ſo 4, 8, and 16 being propounded, 8 times 8 being 
64, is equal to 4 times 16, whichis likewiſe 64. 

X XVI. Geometrical proportion interrupted is, 
when the progreſſion of like reaſon 
is diſcontinued , in ſuch fort that 2. interrupted, 
four numbers being given, the like 
reaſon is not found betwixt the ſecond and third 
that is betwixt the firſt and ſecond, and the third 
and fourth ; of this ſort are theſe numbers 2, 4, 16, 
32, here as 2 is to 4, ſo is 16 to 32, for 
they differ by double reaſon ; bur as 2 is to 4, fo 
is not 4 to16, for 4 and 16 differ by fourfold 
reaſon, 4 being contained 4 times 1n 16 : ſo like- 
wiſe 4, 8, 8, 16, differ according to Geometrical 
proportion interrupted, 
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XXV11. The numbers of Multiplication and Dis- 
viſion are proportional ;, for in Multiplication, as 
x is to the Multiplicator, ſo is the Multiplicand:to 
the product, or as 1 Is to the Multiplicand, ſo is the 
Multiplicator to the. produCt : Again, in Diviſion 
as the Diviſor isto 1, ſo is. the Dividend to the 
Quotient ; oras the Diviſor is to the Dividend, ſo 
Is I to the Quotient. - 

XXV 111. Four proportional Numbers whatſoever 
being given, the product of the two means is equal 
to the product of the two extreams : So 2, 4,16,32, 
being propounded, 4 times 16 (which is 64)is equal 
to 2 times.32, which is likewiſe 64. 

Here endeth the firſt Baok, which containeth all 
that is abſolutely neceſſary, for the full under- 
ſtanding of common or prattical Arithmetick. Such as 
deſire to ſee how the ſame is performed by artificial, 
or borrowed numbers, called Logarithmes, may pc- 
ruſe Mr. Wingate's Second Book, being a diſtinct 
Treatiſe of Artificial Arithmetich, | 
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Choice Knowledge in Arithme- 
tick , both Praftical and Theoretical ; 
the Contents whereof are expreſt 
in the following Page. 
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An Explication of ſuch Notes or 
CharaFers, which for brevity 
Jake are wſed in this A P- 
PENDIX. 


Y dig +is a note of Addition , ſignifying that the 
number which followeth fuch ſign is to be ad- 
ded to the number preceding it; ſo 3 + 4 implicth 
that 4 is to be added to 3 : ſometimes alſo when no 
number is placed next after the ſaid note,it implieth 
that the number preceding is not exaCtly expreſt;ſo 
the ſquare root of 2 is 1.414 + Or 1.414, &c. that is, 
1,4#* and ſomewhat more. | | 
 This—is a ſign of Subtrattion, ſignifying that. the 
number which Dllowerh ſuch ſign is to be ſubtra- 
ed from the number preceding it z ſo 6——2 fig- 
nifieth rhe difference between 6 and 2, or 2 to be 
ſubtrafted from 6. | 
This « isa ſign of Multiplication , ſignifying that 
the nomber which precedeth ſach ſtgn 1s ro be mul- 
tiptied into, .or by the number following the ſign : 
ſo 3 x 4 implicth that 3 is ro be multiplied by 4-; 
likewife by 3 « 4 x 8 is underſtood the conrinual mul- 
replication of the numbers 3, 4, and 8; wiz. 3 
is to. be multiphed by 4, and the product is 
to. be multiptied by 8. Sometimes alfo the faid 
ga hath. reference. to as many of the preceding 
or following numbers as have a little line placed 
over them; fo 3 x*2 +6 or 2+6x 3 fignifieth that 
3 is to be multiplied by the ſam of 2 and 6. _ 
\ wiſe 
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wiſe 8—5 * 3, 0r 3 x 8—-5 implieth that 3-is 
tobe multiplied by the difference between 83 and 5: 
Moreover if Aand B repreſent two numbers, then 
AxBor AB implieth the product of the multijpli- 
cation of ' thoſe numbers : Likewiſe B-C * A'fig- 
* nifieth the product ariſing from the multiplication 
of the exceſs of the number B above the number C, 
by ( or into ) the number A. - Again, if AB and 
A C repreſent two lines, then DAB x ACimpli- 
eth a rectangular Figure or long ſquare made of the 
lines AB and A C. a 2 38095 1179 
Numbers placed as you ſee in the: '3/)*18:( 6 
Margent denote a Divsſor, a Dividend ' Toy: 
and a Quotient, to'wit, 3 the Diviſor, 18 the Divi- 
dend,and 6 the Quotient ;, the like is to be underſtood 
of other numbers ſo placed. 1241 
Numbers placed afterthe manner of a fraftion de. 
note a quotzent , which ariſeth from dividing: the 
2x5Xx6 | 
Numerator by the Denominator ſo —1s equal to 


3x 4 
the Cp » Which ariſeth from dividing the pro- 
autt of the continual multiplication of 2, 5 and 6 by 
the produt# of 3 multiplied by 4. 

Four numbers placed as you ſee in 2.4 :36,12 
the Margent are Geometrical proportio- 
nals, viz. As 2 is to 4; ſo is6 to 12: or if 2 give 
4, then 6 will give 12. Sometimes alſo they are 
placed thus, 2....4+.+ 6.... 12. 

This = is a note of equality Or equation ;, ſo by 3 
+ 4—5 + 2 is ſignified that the ſum of 3 and 4 is 
equal to the ſum of 5 and 2 : alſo 7—3=9—5 
ſiznifieth that the difference between 7 and 3 Is 
equal to the difference between 9 and 5 ; that is, 7 

| | leſſened 


zo8 EE Appendix. 
leflened by 2 leaves the ſame remainder,as 9 leſſened 
by 5- Alſo 4 x 3 = 12 implieth that the produft of 
the multiplication of 4 by 3 is equalto 12. | 

- > Thisis a ſign of majority , ſignifying that the 
namber on the left hand of ſuch fign is greater than 
the number on the right hand thereof; ſo 5 > 3 
Implicth that 5 is preatcr than 3. | 

; <4 This is a fign of -orzy, fignifying that the 
gBumber on the left hand of ſuch fign is leſs than the 
number 09 the right band thereof ; fo 3 < 5 iwpli- | 
eth that 3 is /z/5 than 5. - | 

This Character 4/ or 4/ 9. ſignifies the ſquare 
root of the number which follows it, ſo y/ 144 im- 
plies the ſquare root of 144, to wit 12. 

Alſo this ,/ c. ſignifies the cnbe root of the num- 
ber which follows it, So 4/c..1728 ſignifies the 
_ root of 1728, which cube root will be found 
to be 12. 
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C HA j of I, | 
Of Contraftions in the Rule of Three. 


Uch as are well yers'd in the Parts 
of Arithmetick, which have been 
©g fully laid open in the precedent 
v0 - Book, and are mindful of the 
otes Or Symbols before ecx- 
plained , will find no difficulty 
mn the 1, 2,'3,'4, 5, 2nd 10 
| Chapters of ''this m- 
wherein divers compendious operations no leſs de- 
lightfol than uſeful are methodically handled,and the 
reſt will be as eafie to ſuch as are but meanly ac- 
quainted with Geometrical demonſtration. 

IT. To repeat the brief wayes of Multiplication ſet 
forth in the 10, 114, and12 Rules of the fifth ter, 
or thoſe of Diviſion, inthe 11, 15, and 16 __ 
tae 
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the ſixth Chapter aforegoing, would be a ſuperfluous 
work, and: therefore 1 ſhall” preſuppoſe the Reader 
tobe throughly-acquainted with them, as alſo with 
competent knowledge in the operations of fraCtions 
both vulgar and decimal. 0 _ 

I. It will be no ſinalladvantage to the Practical 
eArithmetician, to have by heart not only the com: 
— -— _- ,—- mon, Table of Multiplicatign, 

C24] bur'thisalÞ the Afogen, 
£ ..36.. to the engthathrhena WOIM- 
| 48 ber is given to be multiplied 

4 60 or divided by 12, (which 

72 happens in the Reduttion of 

84 ſhillings to pence and the con- 

verſe) the produtt or quotient 

L i08 may be written down in une 
line only, as in the Examples 
following. © 


<a 


X 12 = 


} 
k 
y” 
© 
Q 


© QU Glnhyv pv 


- 3472 4736 
.- 123 | T2 


.32) 41664 ( 3472 12) 56832 (4736 
JV. When a whole number is given to be divided 


by.z Diviſor, . which. is equal to: the produtt of the 
Multiplication of two ſingle figures , inſtead of di- 
viding by that Diviſor you may firſt divide by one 
of thoſe ſingle figures, and then divide the quotient 
by the other, ſo will the laſt quotient be the ſame as 
if the Diviſion'had been finiſht by the Diviſor firſt 
. given ;-thus if 3466 farthings be given to be reduced 
to. ſhillings, becauſe 8 x 6=48 I ficſt divide eay 


UMI 
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$, fo there will arife 433 for | 

z hew Dividend ,- and 2 far- $ ) 3466 
things remain z' then 1 divide 5. 
the Haid 433 by 6, ſo there 6 )) 433 (72425 
will ariſe. 72 5 , or 72 ſhil- F 
lings 2 pence, Which with the 2 farthings remaining 
of the firſt Divifon make in alli 72 5. : 2% d., which 
is the very quotient, when 3466' farthings atedivi- 
ded by 48. Note that you are to reſerve a fa 

for every unit remaining of the ficſt Diviſion by 
and two pence' for eyery unit remaining of the ſe- 
cond Diviſion'by 6. The reafon.of the. operation 
is evident, - for 3 of 4=;4. | STI 

- In like manner, if 7136 penceare given to be:re- 
duced into pounds, becauſe 240'd.= 17. alfo 61x 40 
=240,therefore if 7136 pence be firſt divided by, 
the.quotient will give 1 18g fix pences, and 2 pence 
remain ; then if 1189 be divided by 40,-(thatiis:by 
4, after 9 the laſt place of the Dividend towards the 
right hand is cut off) the 

quotient will be 29 /. and 6) 7136 

there will remain. 29 fix *©-+5-- 
pences,0r 145.6 d.which 40) 118[9) 29:14: 
together with the 2 pence 


d. 
8 


remaining of the firſt Diviſion, and the ſaid 29 /. 
-makes in. all 29//.: 14s. - 8d. which is the ſame 


with'the quotiear, when 7136 pence are divided by 


240, for Fe of + 7 — I48* 


Again, ſuppoſe 3463 pence are given to be redu- 
ced into ſhillings, foraſmuch as 4 x 3=12, I firſt 


"divide 3463 by 4, ſo there will ariſe 865 for anew 


Dividend and 3 pence remain : then I divide the 


ſaid 865 by 3 10 there will atiſe 288. 5 or 2887. 


4 4d. 
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4 6. which. with the yg 


| 4) 3463 | pence hefare remaining | 


Sa s. cd. make 2885, 76, which is 
3) 865 ( 288.7 the fame with the quo- 
: tient , when 3463 pence 

ar6 divided by 12, for 4 of $=+5. 
;/F. In the Rule of Three as well directas inverſe, 
when- the Diviſac with either of the other two gi- 
yea numbers may be ſeverally divided by ſome 
common meaſure, without leaving apy remainder, 
the quotients may be taken for yew terms, aud prox 
| -n like manner as often as'/is poſſible, the 
_—_— according to the teath Ryle of the ejgbth 
:bapter, or the fecond Rule of the ninth Chapter, 
will be much contracted : fo if it. be demanded what 
F2:yards of Cloth will coſt at the rate of 21 /. for 14 


yards ; the Azfwer wil be found; 78 pounds, in 


manner fallowing. 
| y. [. Y- 
b< > 32 $8 
2 3 «+52 
I J ... 26. ( 7S 


In the 6cft rank you may obſerye, that the Divi- 
Jor 14 and the ſecond term 21, being ſeverally divi- 
ded by their common meaſure 7, (the three new 
terms in the ſecond rank) will be 2, 3, 52. Again in 
the fecond rank the Diviſor 2 and the third term 
$2 being ſeverally divided by their common mea- 
fare 2, the three new terms (in the third rank) wy! 
de:2, 3, 26. Laſtly, working with theſe according 
$@the Rule of Three direlt, the Anſmer to the queſti- 


ona For fourth term) will be found to be 78. . 
WEE Another 
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_ Another Example, If 21 men will finiſh a work in 
16 dayes, what time muſt be allowed- to! 12 men 

= the finiſhing of ſuch a work ? (Anſwer , 28 
ayes. | 


men dayes men 
ST. bone BD wes BY 
PE. FTP 


4 
7 o#9 ov t (28 dayes.- 


- In the firſt rank you may obſerve, that theDivi- 
for 12 (for the rule is inverſe) and the firſt term 21 
being ſeverally divided by their common meaſure 3, 
the hired new terms (in the ſecond ratik) will be 7; 
16, 4. - Again, in the ſecond rank, the-Diviſor 45 
and the ſecond term 16, beihg ſevetally divided by 
their common meaſure 4, the three new: terms in 
the third rank will be 7, 4, 1. Laſtly , working 
with theſe as the Rule of three inverſe-requires, the 
Axſwer to the queſtion' (or fourth' term)- will be” 
found 28, ITY 
VT. In the Rule of three, as well direct as inverſe, 
when the Diviſor and either of the other two 
terms are 'fraftions having a common denomi- 
nator , the ſaid denominators may be rejected, 
and their numerators - retained as new terms : ſo 
if it be demanded what is the value of 7 of an 
Ell, when 4 of an Ell are worth 66 pence, the An- 
ſwer will be found 154 pence, and the Work wilt 
ſtand as'you ſee, | 
| 4.66.7 
, J:..- 66-55 
[45 BJ ©o 7 C296 


[I Anather | 
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314 Contrattions in Ge. Appendix, 
Hmnother Exanyle. Wi 3 + yerds of Scarlet doth 

coſt 8 /, 15.5. what is the price of one: yerd at. that 
rate? Anſwer 21, 6 2. 3.4. 


ceo Jo e251. 


VII. kn'tbe Rule of three as well direct as inverſe, 
when the Diviſor only is a fraction, either of the 
other two terms-may be reduced to 2 fractionof the 
ſame Denominatox , and-then the Denominators 
may be rejected, as before in- the ſixth Rule ,, alſo 
when one of the. three given. terms is a fraction, and: 
is-nof. the Diviſor, the Diviſer may be reduced to 
a fraction of the fame Detominater with the fra- - 
tion firſt given, and then the common-Denomina- 
tors may; be likewik cancelled.: ; by 

An: Example of the firſt Caſe may be this, if 3 of 
pp 14s. What is tho price of 1 yard? Anfier 
16 ſhillings, | 


yard ſhil. yard 
+ +++ Bhi vos E 
IT F4 ,'*'. 7 
T «.«. , tht. $o« { 16 fall. 


An Example of the ſecondCaſe;; if of ftuff which 
is 3 of a yard in breadth, 7 yards in length will 
wake a Garment ; how much of that uſt which is 
one yard in breadth will be ſufficient for the ſame 


purpoſe ? Anſwer 5 F yards. 


Rules 
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Rules of 3 Inmoſy 


 TT% ELITE. 
Hoo 0 Toeepg : E 
Z-++ 7+ .+4 (+. 0153 


. 
a * Woe. « 4 i FRaOC LORR"""y 4, 


CHAP. It 
Z Rules of Praftice by Aliquot parts. 


- 


- N 4 oof au takes its nathe from the Ls 


"tine Wotd 4 


we 1 al:ghorics, for (accordifig to Ex< 
id i Aliquiot part 18 of a greater nomber fach a 
art, Which being taketi (aliquotles br) certain times 
doth preciſely conſtitute that greater numbers $ is 
uy aliquot part of 12, for 3 taken fotit times dotlt ex- 
atly make 12, without any exceſs of defedt in like 
Manner. 4 1841 4iqu6r pare of 20, Bbecaiife 4 taken x - 
tithes qd preciſely maKe 2o ; but 7 isnot an 4l;- 
qiiof part of 26, for 7 taken twice doth watit of 20, 
and being taken thrice doth exceed 26 3; this kind 
of part laſt mietitioned is by Enchd called pars dli- - 
quanta, of which there will be no-uſe in this place, 

II, When the Rule of Three dire hath 1 or an 
Trteger for the fitſt time, ic is commonly called a 
Ras of Prattice, either from the great ufe and pra- 
Aics. thereof in corfimon affairs, or ee for that 
queſtions of this nature, may be.reſolved by opera- 
tions more ſpeedy and practical thart thoſe of the 
Rule of Three. 


c 


S. 
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711. The choiceſt of theſe Rules of Praitice may 
be reduced to 5 Caſes, VIZ. 


I. Of ſhillings under 20. 
When the price \ 2. O ads ani billings. 
of 1 or an In-4 3. Of pence under 12. 
eeper.confiſts. ) 4. Of ſhillings and pence. .. -.. 
5. Of a ſhillengs, pence, 
with parts of a peny. 


All which caſes with others of the like nature are 
handled in their order. "A 

IV. Any even number of ſhillings is either ;7 of 
2 pound (that is 2 ſhi{lings,). or.elfe is compgted of 
7+. (to wit 2 s..) taken certain times - 16 $ 5. is 
' compoſed of ;£ /. (or 2 ſhillings) taken fotr times, 

in like manner 18 5. 1s compoled of +; 1. taken nine 
TIMES, 

V. When .the price of 1, or an integer of what 
name ſoever, is 2 ſhillings, the price of as many In- 
tegers as one will of that name is diſcoverable at 
firſt ſight, to wit by accounting the deuble of the 
figure which ſtands in the firſt place (towards the 
right hand ) of the ſaid number of Integers, as 
ſhullings and the reſt of the ſaid number as pounds : 

ſo 345 yards at two ſhillings 
yard fſhill. yards the yard will coſt 341. 1o 5. 

1 .. 2 .. 345 for the double of 5 is 19, 
_ = — which I write down apart as 
Anſwer 34.1. 10s. ſhillings, then eſteeming the 

remaining figures towards the 

_left hand, to wit 34 , as an entire number of 
pounds, the Anſwer will be 34/7. 10s. This con- 
traction is nothing elſe , but diyiding the _ 
r 
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ber of Integers, whoſe price is required by 10, 
More examples hereof are theſe ; 


0Z. ſhill, og. 
I...» 2... 2057 


— — — 


L. SF 
Anſw. 205 .. 14 


yard ſoil. yards 
we: 2 | 


I , I20 
l. s, 
Anſw. 12... © 


VI. When the given price of 1 or an Integer 
is any even number of ſhillings greater than two 
ſhillings, multiply the number of Integers, whoſe 
price is required, by half the given number of 
ſhillings, with this caution, that the double of the 
figure which ariſeth, in the firſt place of the 
duct be written apart as ſhillings, and the reſt of 
the produd as pounds : ſo if it be demanded what 
218 yards at 8 ſhillings the yard will amount unto, 
the 4nſwer will be found 
871. 45. for I m— y fo *'*% 


218 by 4 (which is half [' + # 6 28.” 

the given number of ſhil- | 4 
lings) ſaying, 4 times. is mm rmrmmemmm—_ 
32, here the double of 2 $7: 4 


(to wit, of that figure 


which is to poſſeſs the firſt place in the produt) 

is 4, which I ſet apart as ſhillings , keeping 3 in 

mind for the three tens, again 4 times 1 is ou 
| 3 wi 
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with 3 in mind makes 7; > 4 times 2 makes 8, 
ſo I conclude that the Aufmer te the queſtion is 
871. 45. The reaſon of this contraction is evident 
from the fourth and fifth Ryley aforegoing, More 
examples of this Rule axe thel following. | 


yard s. yards 
I :-+ I4\++.. 436 


WY On 
 Anſw. 305 +. 4 


A yard 5s. yards 
I .. » 18... 230 


& ix; 
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KIE Any odd number of (billings is either com- 
poyd of ,:L (ox 2 5.) and:;of. 5: 1; (or 1 5.) og elſe 
115 compes'd of +< 1, (or 2 5.) taken certain times, 
g8d of :34, (gr 15.) Sq 3.4; 'is compord of 2 5. 
gnd 15. Allo 75. is compovd of 2 5. taken three 
Pncy and of 1s. Likewiſg' 13 c. is comporid of 2 <. 

- | © 


- 


n ſix times and of 1 5. 
VIII. When the given price of .1 oF an late. 
ger is ap gdd pumber of ſhillings , wark for the 
reateſt even number of. ſhillings contained in 
hat odd number, according,ta the fifth dr ſixth 
Rue gforegoing ; then for the odd ſbillipg remain- 
Ing, take 45 of the number of lategers,: whoſz 
Ei 6 _ Gay ths 2 Role "of the' fixth 
"3 'THE, PrFEceGing . ) Theſe two re- 
aged fogether give the Aufwer ta the 
BHP | queſtion : 
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queſtion : ſo if it be demanded what 2344 ounces 
at 13 s, the ounce will coſt, the anfiver will be 
found 1523 /. 125. Forif ( according to the ſixth 
Rule of this Chapter) 

I multiply 2344 by 6, oz. hill. ox. 

(to wit, by half the 1 .. 13 .. 2344 


remainder, when one 6 

-Is abated from 13 the — 

given number of ſhi £ FA 
lings) there will ariſe 1406 ..8 
1406 1.8. s, Then ta- 11/7 > « 4 
king - of 2344, there ia 2 
will arife 1174. 4s. [ 3 
which being added to Anſiw.' 1523, 12 


the former produdt _ 
gives 1523 L. 12 5, for the anfwer to the queſtion. 

Note, When 5 ſhillings is the given ' price of x 
or an Integer, the briefeſt way will be to take 4 of 
- the number of Integers, whoſe value is required, 
for ſuch quotient will give the pounds and ſhil- 
lings, which anſwer the queſtion : ſo'2347 ounces 
at 5 5, the ounce amount unto 5867. 15's. for 4 
of 2347 is 586 4 or 586 /, 15 s. But when the given 
price of 1 is any other odd number of ſhillings, 
this eighth Rule will be as compendious as any other 
whatſoever. 

More examples of this Rule are theſe followingy 
ſhill, 


yard yards 
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Anſw. 293 ... 5 


IX. When the given price of 1 or an; Integer 
conſiſts of pounds and ſhillings, firſt multiply tbe 
pumber of Integers whoſe price is required, by the 
number of pounds in the ſaid given price , and 
ſubſcribe the product as pounds ; then proceed 
with the ſhillipgs in the ſaid gue price, according 
to the ſixth or eighth Rule of this Chapter, and ha- 
ving ſubſcribed that which ariſeth under the afore- 
ſaid produtt of pounds, add them all together 
fox the anſwer of the queſtion ; ſo if it be demand- 
ed what -328 hundred weight will amount-unto at 
2 |. 17.5. per.C, ( or one hundred weight) the ax- 
ſ=er will be found to be934 4, 16 5s. as by the oper 
ration 1s eyident. 


EC L. S. C: 
on.-2 53 415.435 


4 | 
SEP Loki 
656... © 
= .. 8 
16 3 


UM! 
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More Examples to illuſtrate this Rule are theſe 
following : 


' l. Fo C. 
b ooo F303: Wi 


E s. 
3528... 
302..8 


Anſw. 3830..8 


L. s 
645. 

38.., 14 
6.. 9 


X. Any number of pence under 12 is either an 
Aliquot part of a ſhilling , or elſe composg'd of A- 
liquot parts thereof; ſo 3 penceis an Aliquot part, 
to wit, 4 of a ſhilling. Likewiſe 4 is 3 of 12; more- 
over 5 pence are compos?'d of 2 Aliquot parts, to 
wit, of 3 pence. Which is ; of a ſhilling, and of 2 
pence which is 5 of a ſhilling; all which willreadily 
appear by the following Table. 


Pence 


UMI 
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Pence. | Aliquot parts of a Shilling. 
I xx (ortofs) 
Iy z 

2 4 'S 

3 E 

4 3 

5 «T5 

6 

7 ſc (OT 

8 | L+Z 

- +5 

10 = +3 

un 243+; 


_ _ the given price of 1 of an "ELF is 
part, of 2 ſhilling, divide the num- 
in 


agen a whoſe 6 yon k uy - hm deno- 
PF the quotient 

the number © Hilling ? which anſwer the 
queſtion, which anne of ſhillings (when there is 


occaſion) may be reduced to pounds by the brief 


way of dividing by 20 - ſo if it be required to 
know what 2686 ounces at 4 pence the ounce will 
: amounre 


UMI 
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amongt vynto ; the anſwer will be foupd 44.1. 15 & 
4d. far ſince 4.4. is an gliquot part, towit, 4 of a 
ſhilling, I divide 2686 by 3, ſo will thequotient be 
89g 55. ar Bgg s. 4d. which fhllings being diyided 
hy 20, give 441. 15 5. 44. for the anſwer to the 
queſtion, as you ſe by the following operation, 


(£5: | &:'' | OL, 
E +» + & > « +. 2696 


_ cbifv. a4 - 15.» 4 


XI. When the given price of an Integer is com- 
*d of aliquot pats of-a ſhilling, divide the num- 

er of Integers, whoſe price is required, by the ſe- 
veral denominators of the aliquot parts contained 
in the given number of pence, then add the quoti- 
ents 
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ſhillings which anſwer the queſtion : ſo if it be de- 
manded whas 2347 yards of linnen cloth. will coſt 
at. 9. pence the yard, the anſwer will be found 381. 
©5.'3 d.: For ſinceg 4d. is compogd of 64. and 3 d, 
to wit, of the aliquot parts {and-4 of a ſhilling, 1 


firſt divide 2347 by 2 (the 


yard of. yards. 
I...+ 9: + 2347 


CO  ——— 


F. -. 4: 
1338.27 SH... 
586 : 9 
20) 1760: 3 
I. So . 
Anſw. 88 :.0: 3 


denominator of the ali- 
quot part +) ſo there 


. - ariſeth 1173 5, or 1173 


s. 6d. Again, dividing 
the ſaid 2347 by 4 (the 
denominator ' of the 0- 
ther aliquot part) there 
will arife 5862, or 586 
5s. 9.4. * which two quo- 
tients being added toge- 
ther give 1760 xs. 3 d. 
or 881,. 0s. 34d. which 
is the anſwer of the 


queſtion. More Examples to illuſtrate this Rule 
are theſe. | | 
yard 4. yards 
b oo» ® »> 02 
EP" 
260 ... 8 
260 .... 8 
20) 52] oats a 
- Co 66,7 
Anſw. 26..1 .. 4 


[t 


UM 
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OZ. GT. * | 
t ov I . +. 540 


" Chap..l 


Anſw. 2$--- 192 © 


X11]. When the {given price -of an Integer con- 
ſiſts of ſhillings and pence, firſt multiply the number 
of Integers whoſe, value 1s required by the ſaid gi- 
yen number, of ſhillings, and ſubſcribe the produ&t 
as ſhillings, then. divide the ſaid number of Inte- 

ers by the ſeyeraF denominators which are corre- 
pondent to the aliquot parts contained in the gi- 
ven number of pence, and ſubſcribe the quotient or 
quotients underneath, the aforeſaid product of ſhil- 
lings, all which being added together give the 
number of ſhillings which anſwers the queſtion : ſo 
if it be demanded what 347 yards of cloth will 
coſt at the rate-'of 
75. tod, the yard, yard 5s. d. yards 


the anſwer will be s +73 10. f67 
found 135-1, 18s. 2d ——- ac Ss 
for firſt 347 being &-- -< 


multiplied by 7 (the #7 x 3 29 
iven number of 2 ) 347(-+ 173 -3 6 
illings ) produceth 3 ) 3 

2429 ſhillings, then 


dividing 347 by 2 ' 260) 271|$8 7 2 
and 3 {:verally, ( be- Ll. $.:d, 
cauſe 10 d, ts colts Anjw. 135: 187 2 


poyYd 
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pogd of ; and x of a ſhilling) the quoticfits will be 

1733and115 x, that is 173 5.6d.and 1155. 84. Laſt- 

ly, the ſum of all is 27185.24. or 1350. 18s, 2d, 
More Examples of this kind are theſe. 


yard 5. o. yards 
Ice 17 3 9c. $40 


w = 


PIT) Wn 


—_ 
Si TY "378 
77 x J4O = | $545. 
2Y $54. 270 
4) $4(-. | 133 
20) 95815 
L. $. a; 
Ear i +. 12 a2.) 
we J- "4 F AGRA 7 
L oe tb £ 0... 313 | 
RM gore D 
1252 


14 x 313= 
3) mnt. r56:G 


20)453|8 
Anſw: 226,, 18:6 
. XIF. When the price, of an Integer confiſts of 
ſhillings and pence , and that ſuch ſbilings and 
pence joyntly conſidered do make an aliquot. part 
of a pound, it will oftentimes be a briefer way than 
that inthe laſt Rule, to divide the number of Inte- 
gers, whoſe value is required, bythe denominator 


of ſuch aliquot part, ſo will the quotient give the 
| anſwer 


- 
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Afr ro the queſtions in pounds arid RAoww pits 
of zpoutid.' 'Fhas if it be demanded wrt wt ids 
witl:coft xx the rarv of 6 5.8 4; the yardzthe NE 
will be found 255 { 19 5, 4d, For faice 6 4.9 Yu 
ali 6 town, + git 203; i Ugg gol 
AD Hm 9” Ldivide Je _— ES d. + 4 od Hd 
167 by 3, ſothere ari- 1 ---6 3 8.. 767 

ſeth in the ; ng & *36 8 

255 43, Or 255 £7: 13 5. fo x08." x2: 
1 tick behoane- 2 +27 I0-< 1974 
ſwer of the queſtion, ** Note that the Alsquot parts of 
a pound convenient for this Rule are theſe expreſt 


in the following 7 «ble. 

ſs. | &. Alrquor parts of a pound. 
"RE 3 26h | 
3-4} vx 
FA.» #8 -£ 

ok TS 

I . . 4 If 

1 ./- 3} = nn 


XY. When the givenprice of 1 or an Integer con- 
ſiſts of pounds, ſhilings and pence 5 reduce the ſaid 
pounds and ſhilliggs all into ſhillings , then pro- 
ceed according to ther 3 Rule of this Chapter : So 
517 C.at 3l.:17s. yd. as C. wHl be found to amount 
unto 2001. 4 5. 5-4. tor having reduced 31. 17 s. in- 
to 77 5. I multiply $19 by 55; an& White down the 

particular 


JIM 
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particular produfts; then for the 5 pence which is 
compos'd of the aliquot parts {and Of a.ſhilling, I 
take x and x of 517, and ſubſcribe the quotients or- 
derly underneath theraforeſaid produtts: Laſtly,ad. 
ding all together the ſum is 40024 5. 5 d, or 20011: 
4 5. 5 d, for the'anſwer of the queſtion: 


RS A 1 LE 7, 
\ - o1 8 neo SINE SS «x ($27) 


A. —— Ub 


Fe y a | Eran Ying 
4) $17 (-« 129734. 
6) 517 (3 $632 


20 )4002 | 4: 5 
"4 " <gx 4 


Anſw. 2001 :'4:5 | 
More Examples of this Rule are theſe following: 


[ 


C. l. © d. = . 
Loft B33 Doo. 0h 


0 Ir — FR nn og... 
P —_ —_ 


[i 
324 
113 x 108=e& 108. 
W 108... 
3) 108 (- . 36 
36 
| 20) 1227} 6 
| (5% % Ss, b 
| nſw, 613: 16 1 @ | 
| v6: | t 3 
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C. & $3 d. Co 
L +«. 23 10 5 6... 84 


Y X 


50x 84—4200 
42 

SE & 3 

20) 4242 (212 3:2: © 


2} 3206 C(.. | 102 
48) 306(--] 6:45 


20) 9go[0: 45 


| & © <8 
Anſw. 495: 0: 45 


Note, when the given price of an Integer con- 
ſiſts of certain pence together with 4 d. or 2 4. it will 
be convenient to take due aliquot parts of the num- 
ber of Integers propounded for all the given price 
of an Integer except 1 4. and the faid 4 d. or 2 d. 
then for that. peny, and 5 d. take x of the faid In- 
tegers propounded, and if there be yer a farthing 
take x of the ſaid quorient which ariſeth by taking 
x > both which quotrents' give the value in ſhillings 
correſpondent to -1 } 4. this wilt be evident by the 


following Examples. 
| yard 
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yard Oo. 'yards 
I ++ oh Fe” 


—_—___ 


P38 IRe. of 
3) 326(.. | 108 .. 8 
5 Ja | W-.. 6 

| 326. | 40 «- 9 

Fc 

1 


Y 


6) 9(6.. | . 
20) 23|7 .: 84 
l. d. 
Fnſw. 11: 17: 8% 
6 ; 
l + 3 2 06Þo0 730 
S. 
3 x 720: | 2160 
4 ) 7206... | 180 
6 ) 720(-, jy 120 
8 } 720... 90 


mnt þ, a” + 


20) 255 [of127: 10:0 


XFt. When: the price of an Integer is given, 

and the price of many Integers of the ſame name 

ther with 5 or 4 or. 4 of an Integer is requis 

» the value of thoſe Integers may, be firſt found 

by ſame; of the precedent. Rules , and thea for the 

price of £ of an Igteger , take £ of ths given pars 
© 


UMI 
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of an Integer; likewiſe for £ of an Integer, take 
3 of the ſaid given price, alſo for} of an Integer 
take the compoſed of. 3. and & of the ſaid given 
price : So if it be demanded what 34 C. 3 q#. (to 
wit, 34 hundred weight, and 2 of an hundred 
weight) of Sngar will coſt at 4& 16s. 3 4. per C. 
the eNnſwer will be found 167 1. 45:84 4. as by the 
ſubſequent operation is manifeſt. 


C':: l. Fo A. 1 q- 
- ll:cf6 4 310 $059 con$4 3 3. 


* 7 


a——_——— 
we 


- RW 9 > -” __- - b % ++ 


 *96 x 34 = £204 | 
Fj ”Y re); 
4-)-346-|- $456 
. «- thequotients | oat 48.:;.15 
for 3C. Q| 245-03 
20) 334 | 4+. 35 
t: A; 


Anſw;, .. ' 169 5.5 4:.8% 


An example of Averdupois rotten weight, whete 
the quantity whoſe price is ſought. confeſts of en- 
tixe hyndred weights, quarters of an hundred, and 
of ſome number of pounds; which is aot' an aliquos 
part of 23 or  C: F211 0S | 


C3 E. 
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4} 


F. a, e901 1 C\.: q vid. "y 
L.. FU IG T4 5 4 208: 7) 524 
| w 1690" | 
15 x218=</| © 218 | 
-C:| 218 -. 
2)218 (f..}- 109 . 4. far. 
8) 218 (.. 29392 0 
of 278.34. ©. 4&4 ÞB's 2 
OISNT -925: 2 
The quottents) To — SE" EE08: 35 
. 14 (bb. 543 146 
arifing for - * SR OE x Þ 214 
34b.,; 1 3: 1: o+ 
/20) :2532|2' 237 2 + 
S>2+3.-6 ag. <4 
Anſwm. 1266: 2: 35t 


The example laſt.mentioned being (of thoſe que- 
ſtions which ©rdinarily happen in trade) one of 
the hardeſt to be reſolved by the Rule of Prattice, 1 
ſhall rouch _ the: aforegoing operation:, where 
you ray. obterve the price of 218 C. 3'qu#-'to be 
found after the manner.of former Examples z''then 
for 14 4b. parvof the 24 1b: in; the queſtion, I'take 
of the price of + C. Likewiſe for 7 1b. Itake half-cthe 
price of 14 1b. and ſo there yet remains 3 /b. whoſe 
price is found by taking 4 of the price of 7 lb. viz. 
the price of 7 /b. being very near 7 s. 224. or 864 4. 
I multiply 864 by 3, and divide the quotient by 7. 
fy ariſeth 37 d. gr 3,5. 1d. very near ; laſtly, 
all being added together , the ſum is found - 


_ 


rt 
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be very near 25322 5.34. or 1266 [2 5. 3 4d. 
Note, 'Thata quarter ofa farthing (of x4 of ape- 
ny) is the ſmalleſt money: expreſt in. the example, 
and where -any. thing /ariſeth. leſs than a quarter of 
a farthing it: is / omitted, bug it is — to. fol- 
low this note +, for which ſurpluſages ſome re- 
ſpect ought to be had iniadding all together. : now 
albeit, in reſolving queſtions after this praQtical 
manner there will be ſorge error, yet the loſs for 
the moſt part will be lefs: than: a, farthing , which 
is inconſiderable. «© 

XV IT. When. the price of 1 or an loteger conſiſts 
of divers denominatians, : as pounds». ſhillings, 
pence ; and the price of a certain number of Inte- 
gers, Which exceeds not a ſingle figure, is required, 
work as in the following Example, viz, If it be re- 
quired to find what 8 C.muſt coſt at: 3 /. 13 5.7 5d. 
per C. it is evident that 8 C, muſt coſt 8 times 3 /. 


C. EL : 9 : di Qi. 
oc $7 181 9 


V 


">: Hnſw. 2959) 3.0 


13 5, 74d; therefore'I multiply 4 by 8, ſaying,8 half 
pence, make 4 pencey;-which-I referve;1n; mind g a+ 
gain, /$- zimes. 7 pence make 4 5.3 4. (ta wit, 3 fix 
pences make 4-5, and there are 8. pence beſides) 40: 
which adding 4 pence in mind , there will arte 55. 
which 1; reſerve.in mind, and ſubſcribe a, cypher 
under the place of pence; again 5 I ſay-8 times -13 
ſhillings. make 5 4, 4-5. (to-wit, 8 Angels make 4 1. 
and 8 times 2-5. make 1 /. 4 5.) to which adding 5 5. 

X 3 n 
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in. mind , the fum will he 5. 9 c.- wherefore I ſub- 
ſcribe 9 &., (the exceſs abovethe pounds) undet'the 
{hillings; and keep 5 /. in mind ;, kaſtly, 1 fay'8 times 
3 pounds make 24 pounds, which with-'5 pounds in 
pitd make 2g pounds z' fo thar the total produtt or 
anſwer. of the queſtion is found to þe 294; g's, 
More'Examples of this kind are theſe. 


BB : $$ <'- EC. 
$00 17 315-32 54a If 


[ - 1 i . . 
# dtd ”_ "IF v A. " 


» 


Aofw. 124 : $404 


Þ IS. ©. f. f x Fg Y C. 
iv £ET 2eit1V 3 IN > 642.,.8 « | 
+ 3 RE; 2:5 8 


—_—_— 


Anſid, 149 : 00: 6 


XY/TIF. When the price of 1 /þ.weight is known, 
and the priceor valne of 1E; (to wit 112 1b.) is re- 
quired, the anſwer may ſometitnes be*given more 

peedily than b any of the former Rules, by this 
ale which follow, 'viz. Find the namber of far- 
things contained in the+given'price' of 4 {b. weight, 
then toke'r#ice-thfit number of ſhillings, 60d once 
that numberof grofrs, and haviigadded then ro- 
ther the Thm will give the value of 1 C. ro wi 
Tt /b, weight: Sd if it be deinanded what 1 C. of 
tr26.-weight of Cheeſe will colt at. the rate of 3 ; 
oo the *pound weight , the anſwer will be 1. 
mir OY ee dT 
SF. © 5+, For 
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Fot according to the aid Rale, the ftiumber of far- 
things ned i 3-24. - (the | 
price of x pound "weight" is 19, 


therefore ''the:double of 13 ſhil I 5s. &- 
| lings'i8v i VI . £-6-5 & 
13 Grodrsmke. . - / OR 20-30” 
Thierefore the ſunt (which.is _ Þ ——=—-—_ 
the price of '7 C. or 11246, i': 102 4 


weight) Is... : 
The reaſon of this Rule is evident ,- for if 1 1b. 
weight coſt £3 fatthings,” then t12-/b, muſt neceſſa- 
rily coſt 112 times 13 farthings, or ( which is the 
ſame) 13 times 112 farthings - but 13 times 112 
farthings are<qual 'to twice; thirteen ſhillings toge- 
ther with once thirteen <Sroats , becauſe 112 far- 
things are compoſed of twice 48 farthings (or two 
ſhillings) and of 16 fatthings ( or one groat ;) 
wherefore the truth of the ſaid Rule is evident. 
Another Example;when Sugar is at 5 4 d.the pound 
weight, what is the value 6f x C.(or 1121b,weight?) 
eAnſm.21, 11 5.4d. Forin 554. are 


contaiged' 22: farthbiage\, therefore 1 s. @4 
the doubte-of 22 ſh;llings is. . 22 4-7: & 
22 Groatsmhake .. 7 6-4 4 '-4-*Y 
Which. added together ' give = 
the price of 1 C. or-1r2//þ. to Z + 11 4 
wit... | | 


XIX. When the gain of (or allowance for!) 160 
Integers :confiſt of tome number of | 
pounds npt exceeding; ro, -the gain of none. 
as many like Intepgers' and known futing Intere# 
rts of an Integer as one will , may 4rd Faforr db 
found very briefly by the follow- ance. 
ing method, iz. If 1604. gain 37. what is the 

X 4 gain 
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Eain of 2461. 18 s. 10 4.) 'e Anſwer 76. Bs. 15234, 
Fick, I multiply 246. 18x. -10 d. by 3: (the ſecond 
term) after the manner delivered in the 17; Rule of 
this Chapter, .and write. down the product which is 
7401. 16s, 6d. Thenl divide the faid product by 
xoo- (the firſt term in this Rule of Three) in this 
manner, vzz.. I divide 740 pounds by 190, which is 
performed by cutting off: rowards the right hand 


6 - $653 & Sir d.' 
[QO..3.. 246 2.18 : 19 


Z 
L 140.3 26': 061 
2© *: 
PN J's 
12 
d, 1198 


the two laſt places of 749, ſo the quotient -gives 7 
pounds,and there will be a remainder of:40-pounds, 
which 4o poynds I reduce into ſhilingsfo-there will 
ariſe 800 s. to which adding the 16 s. which ſtand 
in the place of ſhillings,the ſum will be $16 ſhillings ; 
theſe are alſo to be divided by 100 (by cutting off 
two places as before, ) ſo the quotient will :give 8 
ſhillings, and there will remain 16 ſbillings, which 
being reduced to pence, and unto them 6 pence be- 
ing added (to wit the 6 pence which ſtands in the 
place of pence) there will ariſe 198 pence; theſe al- 


O are to bedivided by 100 (by cutting off two pla-- 


$es to ghe right hand as before,) ſp the quoteent 


UMI 
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gives 1 peny, and there will remain 98 pence; ſothe 
exact quotient or Anſwer of the queſtion is found 


tobe 71. 8s. 1 423 4. 
More Examples of this Rule are theſe following, 


' L. b " © 
J0O 0. 0.00793 5 12 w | 


l. 47 | 61:15: 6 
| 20 


 —— 


s. 12 | 35 
12 


d, 4| 26 


L. l. l. Ss d. 
100 ca Voove 433: 14:3 3 


L 3 49: 14 : 0 
|] 20 


5. 9] 94 
I2 


d.111 28 


After the ſame manner may this following Gi 
ſtion and ſuch like be reſolved, viz, When 100 Ells 
of Linen cloth coſt 301. 18s. 9 d. what is the price 
of 1 Ell? Anſwer 65.2. 1 farth, 


UMI 
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ot cp 11 $1157 Hi 0506 81s Bp 
160230: 18 *: 9... 1 
20 


4 a uh th. Kath. th Fe 


Shil. q 18 
d wes 


FY a 
 —— — 


Pence uy 5 
+ 


——_—_—_— 1 «An. thn dt tie tn 


Farth. 1 [oo 


XX. When the given gain of (or allowance for) 
roo Integers conſiſts of ' ſome number of pounds 
not exceeding 10, together with fome Aliquort part 
or parts of a pouhd , the operation will be little 
difterent from the laſt mentioned Examples , as 
may appear by the reſolution of the ſubſequent que- 
ſtion, viz. What muſt be allowed for 2156 /. 
13 5. 4d. at therate-pf 61. 15 s. for 16601. ? Anfw. 
145. its. 6 4, thus found; firſt I multiply the 
faid 21561. 33 s.-4d-by 6 (the-number of pounds 
mm the given allowance 6; 15 5c) after the manner 
of the laſt Examples , and 'ſubſcribe the product 
which is 129401. underneath -the- line as you ſee, 
then fince x5 s. are equal to 34. together with 7 /. 
Itake 3 of 2156 U. 13 5. 4d; which is 1078 1.6 5.8 d. 
"Iikewife Z of the ſaid 21564 13-5:-4 d. to wit, 5391. 
3 5. 4d. and having ſubſcribed [theſe quotients un- 
gerneath the product firſt found, and added them 
atlrogerter, I find'1 4557 1653 &'d, for the total 
pradact, : wich which -} proceed 'as: in the formet 

ample; and fo-atlengrh-the e.NyWer 18s found to 
be 145 1. 115. 6 4 View diligently the operarion. 
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| 6k. | 4 
_ 63... 2156 © +? 2 
$M 
22940 t 6b: Pk 
to78: 06 : 8 
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CHAP. I. 


Concernin Exchanges of Cozns., _ Waightt , n 
and. eaſures. 


"He rate or tion - between ' Coins, 

Wei 7i&E. different Kinds being known, 

cithet from e good Anthor, or: rather by | 
rienee; it will hot'he difficult, to ſuch as undep- 
ſtand the Rule of Three, to know how to-exchange 
a given quantity of one kind, for a quantity of the 
ſame value in another kind. But-ſifice in ſome calcs, 
the 'coinmon as: of working may be much con- 
tracted, 


349 Exchanges of Coins, Appendix. 
trated, I ſhall endeavour to ſhew the moſt com- 
| pendious wayes to perform:this buſineſs. 

ZI. In exchanging of -things of different kinds 
( whether they be Corns or Wezrghrs, &c.) when two 
things of different kinds are compared together, 
the queſtion may be reſolved-by one ſingle Rule of 
Tbree, as will-be evident by the ſubſequent Ex- 
amples, viz. _ . ...- 

weft. 1. How many Riders at 21 s. 24 4. ſterling 

the piece, ought to be receiyed fox 251 /.6 5. 4 + 4. 
of terling money ? Anſwer,237 Riders. For the firſt 
and third terms in the Ryle of Three , which ariſe 
from this queſtiqn, being conyerteg into halt pence, 
the proportion will be this, 


509 . I 3: 120633 «1237 


©eft. 2. If 100 Ells of Antwerp make 75 yards of 
London, how many yards of London meaſure will 27. 
Ells of Antwerp make ? Anfwer 20; yards. 


too: 25 3227 : 304 


« 7IT. When more than twodifferent Coins,Weights, 
Meaſures, &C. are compared together,viz. when one 
kind of Coin is compared with a ſecond of another 
kiad.» that ſecond with a third; the third: wah a 
fauxth. ; the fourth; with a fifth; 8c, two different ca- 
ſes.256 ordinacil y.raiſed from ſuch, comparilop vai 
44,007 72 62 be ffow many pieces of. the fir ff Coin 
PEE pil Agaiegual in value te a given. number of 
F< MAY OE 4 pieces;of the laſt Can: Or, 
required to. 5 2.\ Hom many pieces of the laſt Corn are 
Row, equal in valge to a given number of pjeces 

"71s L of the firſt kind of Coin. An 


F þ Chap.'JIT. Weights and Meaſures. 341 
An Example of the firſt caſe. 


If 2 5/ells of Vienna make 24 ells at Lyons ; 3 ells 
of Lyons 5 ells of Antwerp; and 1ooells of 4nrw 
125 ells at Frankfort ; how many ells of YJ;enna are 
equal-unto 50 ells at Frankfort ? Anſwer, 35 ells of 
Vienna. | i | 

For the more eaſie underſtanding of the reſolu- 
tion of this queſtion and others of-like nature , Let 
4 repreſent an ell at Yiema; b'anell at Lyons; c ait 
ell at Antwerp, and dan ell at Fraxkfort; then may 
the given terms in the queſtion be ſtated in the fol- 
lowing order. 1 


35 4=24 b 

| Spin, 3 b='5 e- 
IO0O C=125d - 

The queſtion - 5o d= ? 4 


Which 'order of placing the ſaid given numbers 
(or terms) being obſcryed, it appears that if 35 4 * 
be accounted to ſtand in the firſt place ;, 24 b in the 
ſecond; 3 bin the third; 5 c in-the fourth ; 100 c 
in the fifth, &c. then all the terms which ſtand in 
odd places, to wit, inthe firſt, third fifth, and ſe- 
venth places , will neceffarily fall under the firſt 
row or column on the left hand, and all the terms 
which ſtand in even places, to wit, in the ſecond, 
foarth; and fixth places, will fall -under the latter 
column. | 


Theſe things premiſed, all queſtions which fall 


— under Caſe 1. beforementioned may be reſolved by 


this.Rule, viz. 
Kite 
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| Rule L 


Multiply all the given terms which ſtqud ja odd 
places (to wit, jn the firſt column) according ts 
the rule of . continual multiplication , and reſerve 
the lz{t produ& for a dividend : Again multiply 
continually all the terms which ſtand in even pla- 
Ces, ſo ſhall the produd be a diviſor, and the quo- 
tient ariſing from the ſajd Dividend and Diviſor thall 
be the anſwer of the queſtion. | 

So in the laft mentioned queſtion, ifall the pum- 
bers in the firſt column, to-wit 35, 3, 100, and 59 
be multiplyed continually , the praduet - will. be 
525000 for a Dividend ; alſo if all the numbers in 
the latter column, iz. 24, 5 and 125 be multiplied 
continually, the laſt product will be 5000 for a 
Diviſor, and the quotient ariſing from the ſaid Di- 
vidend and Diviſor will be 35, which is the number 
of ells of Yiewa required. 


35 | 24 

3 3 
oo | 125 
50 


Wtam—. 


EI 


525009 : 15000) F25000 ( 35 


The reaſon of the ſaid Rule L, will be manifeſt 
by ſolving the queſtion proponnded by three ſingle 
Rules of three, thus, 


' T:24 


Apprudlh x. 1 
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I. 24b.354:: 30.33 * 3 a(= 5c. 
24 
II. Fenyn3 100. 39 x* 3x 100 


"ME Oe Hr on 


a(=1254. 


HI. 125 35 x 3 X 100 P, 35X3 x 109 x59 
"al. "3 ICT NNS 


which fourth proportional laſt found, to wit , 
35 X 3 x 100 x 5O 

125x 5 x 24 
with the before mentioned order of placing the 
terms given in the queſtion gives the very Rule L 
before expreſt in words. 


being well viewed and compared 


An Example of the latter of the two Caſes before 


mentioned. 


If 1016. of Averdypors weight at London be equal 
to 9.1b. of Amſterdam ;, 45 lb. at Amſterdam, 49 lb: 
at Bruges ;, and 98 1b. at Bruges equal to 116 lb. at 
Davtzackz how many lb. of Dantzzckh, are equal to 
112 {b, of Averdupos weight at London ? Anſwer, 
129. 92 1b. of Dantzzck. 4 

That the operation may be the mote clear, let x 
repreſent one pound of Averdupow weight ; b one 
th. of Amſterdam; c one 1b. of Bruges, and d one th; 
of Dantz;ck ; then let the queſtion be ſtated after the 
order in the firſt Caſe, viz. : 
Smpoſition# 
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IOA4 = s 6b 
Spiro? 45b= 496 
o8c —=116 d 


The queſtion 112 a= 2? d 


Theſe things premiſed , all queſtions which fall 
under Caſe 2. before mentioned may be ſolved by 
this Rule, viz. 


Rule II. 


Multiply all the given terms which ſtand in even 
places (to witin the latter column) and the laſt odd 
term inthe firſt column according to the rule of 
. continual multiplication , and reſerve the laſt pro+ 
du&t for a Dividend ; again, multiply continually 
the reſt of the terms which ſtand in odd places - (to 
wit in the firſt column) for a Diviſor, 1o ſhall the 
quotient ariſing be the anſwer of the queſtion. 

Or in this latter caſe if you place the laſt of 
the giyen terms in the ſame column with the even 
terms, the rule for ſolving queſtions , which fall 
under the latter caſe will be this which follow- 
eth, viz. 

Multiply continually all the numbers in the lat- 
ter column for a Dividend ; alſo multiply conti- 
nually all the numbers in the firſt column for a Di- 
viſor, ſo ſhall the quotient ariſing be the anſwer of 
the queſtion, Thus the anſwer of the laſt mention- 
ed queſtion will be found 129.92, to wit, 129 52; lb. - 
of Dantzick, as is evident by the ſubſequenr opera- | 
tion, | 

. [© 
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Aging rang: 129.92 _ 


The t6aſ6n of the fald Rule 11, f FD 
Fo eo mp oy nemas _ 


Rules ohaees thus... 1205 10771723 baoast 2432 þ 
#& 9185 ſ T3 to "1 ISC1L (5 " 'T is 
[, 9.b, Pry ry HIER (=D AS0M8 51, ; 40h 
1 151 1. 951Uba313Þ90 ai \3 25 (11493 ori 

fot 'l >1CiN1 39 ! i Yi. 0 alc T 391 3 


49 45 £.10 x 10 ig #HX#:30 X9Fi> 1 15 19745) 
n. 1% 0m mpw—a__ Th "49 "7 Fe Fu 116.4 
<p Ic >01 26) 290351 

rs. 49 Saris ; 


© ; m_ 
45x 9 I Wd, 


II. = — Tg marr deace | 
| 49 X9. 62 9vis 9? : pf} FN 


| > 1iderods 4 ( c 4 
Which, Forth peoportienl laſt foatid 51to: wit 

> 4 3 
SD _ yy cing well viewed abd; compared 
with the. before mentioned order*<of* plackg the 
terms *given in the' queſtion diſcovers thi "very 
Rule H.:before expreſt in words. 

»Nozey when the ſame numbers Tappen' 'to' be 
Multiplicators in the Dividend,” and alfo in'the 
a ſach Mulriplicators may be' cancelled in 

and-thereby Dnch- about will oſtalims be 
| ſpared, 1 


FE . 
% 
ras, = 4 Suck 
4 «> 4 : 4 . . + y 
4 / 6 "S 
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* Such which have much pra&ice in calculating 
Exchanges, and do exactly know the rate or pro- 

rtion between two different weights or mea- 
Jures or coins, which they would compare toge- 
ther, may by the Rule of Three frame Tables of pro. 
portions for the more ſpeedy reducing of a given 
quantity of one kind of weight, meaſure, &c. into 
A "=_ of _ ſame value - — gm kind of 
weight, &c. 1g the expreſling of which proportions 
it wile convenient £ Fi the firſl Aber or 
Antecedett” of each proportion be made 1 or unity, 
and the ſecond termor conſequent a Decimal,or elſe 
a mixt number whoſe Fractional part is a Decimal, 
for then th Eoin, -'Weight, 6c. of the one place 
(whoſe term is 3) = bereduced into that of the 
other place, by help of thoſe Tables and of Moltipli- 


pers Pars 
of Aver  ; therefore.any number of, pounds of 
Paris being multiplied by 1.1 235 , w4ll: produce 


#+ 


this, ground 1 have. colleQted the} propors/ 


tiong.in, the following Fables; , wherein 1 would not 
have any to confide further than they ſhall _—_ 
| | them 


UMI 


UMI 


thein to be agreeable to truth, for I liave only«de- 
rived then from thoſe delivered by Mr. Lewes Rg- 
berts Merchans , in his 4p. of Commerce Printed 
at Londotr, Arno 1638. and do herein only aim 
at the inſtruftion of ingenious Merchants Fa- 
#oys int \the” briefeſt -wayes of calculating their 
exchanges , the rate or proportion being truly 
known ;, in which praftice , Decimal Arithmetick, 
(which hath no enemy bat the Ignorant) will be 
very ferviceable. 


| 


on. 


% ——- A 
> 13 TIS 


YET 90D 919071 NOM ifi90 by 
A Table for the Reduttipn of 'Averthiyois 
" weight. at London , . to the weighty . of | 
divers, foreign , Citaes,, j,and. remarkable 
Plans! noi iowony 8 007 >s von 
E 1” X " 777 | mmm 
C s Ib. at Pe "YT + 
| Antwerp 9615 
: | Amſterdam Q 
Abbeville 91 
Ancona I. .282 
Avignon I .,12 
Burdeaux 91 
| Burgoyne 91 
Bol - I * 
One und Briazes = 
of pores (Callie 1 .3698 
is weight | Bod 
oh Fin np gon. 2g SEE " 7 
makes at nopley Loder 3 
Deep 91 
| Danſick, 16 
Ferrara 3333 
Florence 1 .282 
Flanders 11 
| general : j406 
LC Geneva -9345 
4 : — 7? 
. wu 
| Genoa, 


» 
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Chap. 11. A Table. 349 
l A .vo54 « 3HÞQY : -lb: 
| y51q 943 } g 1 .4084 ſuttle. 
7 3i. fl Genoa, .... e I .4285 _ 
1 Hamburg, 927 7 
, Holland 95 
'| Lixborn, 881 
1 .07 common Weight. 
Lyons, «98 ſilk weight. 
) «9 cuſtomers weight. 
| Leghorn, 1 .3333 
| | Millan, L .4285 
| Mirandola, 1 43333 
: Norimberg, .83 
One pound | Naples, 1 .4084 
of Averdy- | Fart, .89 
pois weights Prague, +83 
at London, Placentia, I . 3888 
makes at Rotchel, I 12 
Rome, id - 3% 
.875 by vicont. 
Rouan, -9O1 hes weight. 
Ssvil, 1 .08 
Tholouſa, I .12 
Turin, I .2195 
p . I 5625 ſuttle. 
; — 9433 groſs. 
LV ienna, $13 
i The 
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The uſe of the preceding Table will be manifeſt 
by the ſubſequent example, viz. 

How much weight at Danſickdo 320 bb. Averdy- 
pois make ? Anſwer, 371,2 tb. Seek in the precedent 
Table for- Danſick., and right againſt it you ſhall 
find 1 .16, which ſhews that 1{b. Auerdypots is equal 
to 1.16 1b, at Danſick, therefore multiply 320 by 
1.16, ſo will the product be 371 .2 14. of Danſick, 
as by the Operation is manifeſt. 


Aver. Danſc Aver. Davſ. 
1: 1.,16:: 320: 371.2 


UMI 


UMI 


Chap, "tif: A Table  $jit 


_ - 4 a _ — 


| ——— —— —_ | - ; - —_ k 4 
A Table for the Reduftion of the Weights | 
of divers Foreign Cities and remark- 
able Places to Averdupois Weight | at | 
London. 
'n ? 16... | 
Antwerp 1.1.04 { 
erdam 1,110T | 
1 Abbeville he 4 
! Ancona = Y OY | 
Avignon > | 3929; | 
Burdeaux v |} r1.oglg -: 
<X Burgoyne 'N | 1.0989 
= Bollonia ky .3 | 
"80 Bridges 1.0204 | 
8 Callabria E ny | 
Deey 7.098 | 
; Denfik a5 1 
= errara S = E. 
S/ Florence an | -/ 
Flanders in N De + 
general | E +9433 
Geneva | 1,99 
ſuttle, 71 
Genoa | 
| grols, j.. *- 4-7 
Y 4 One 


a 


One pound em in 


| = warm y .0204 | 
| cuſtom Weight. a2 [| I. 
Leghorn , BD | 75 
Mirqndola | | +75 
egrimberg TD [1 -1363 
s > b71 
Park | | | $ | 1 +1235 
I Pragye * | > us, <1 42048 
' lacentia | = 13 $72. .. 
= SJ [0 
one nl 7074 
by Vicont; | = L; 1428" 
— {common weight. EN I 10th 
WO 8 |: 9259 
Tholvaſa T2928 
 y | "(64 
Renpes :. 3. 
F grols, an | I ,06 
L/rewua: J \* "UP $23 
The 
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| Chap PWeights\auzh, Meajures. 353 
The uſe of the laſt mentioned Table, will be ma- 
nifeſt-by-this example; viz. -———— _ 


In'224 6: weight at Hembig, how many pounds 
Averdupdes?. | 
| ' Anſw. 243. 376 b. 


Seek-in the Fabte-for Hamburg, and right againſt 
it you will find.1,0865, which ſheweth that 1 1b. of 
Hamburg makes | 0865 1b, Aver dupois; therefore if 
I 0865” be rd Fiend by 224 the product will be 
pounds 9 WT” 


R "8865 5; NY 
© 224 


| _, 43460, 
xe 21730 e 
'21730 
{ena momes cnormnace 


24.3] 3760 


-- 


Y 


/ 
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4 7, able. 


: 
n - 1 +3 A 3 
ROE ix 

. * 


« Þ-.\ 


A Table for the Reduftion of Enhſh Els 
to the Meaſures of divers foreign —_ 
and remarkable places. © 


P 
Pore —_— 


2 
| —_— 


One ell at London, makes at 


.f Amſterdam 


1.6949 

Antwerp 1,6666 
Bridges 1.64. 
Arras 1,65 
Norimberg 1.74 
Colen © 2.08 
Liſle 1.66 
Maſtrich 1.57 

Frankford 2.0866 

Danſuch. 1.3833 
Viema 1.45 
| Pars 95 
| Ronan 1.03 

Lions 1.0166 
Callass . 57 
. inen, 1. 

F Unv8 filk: 1.96 
Luxcques 2Þ 

Florence 2.04 
Millan 2.3 

AMaaera 
} Ites C 1.0328 


1 


> Ells 


J 


{ Aulnes 


} 


> Braces 


$:vill 


—h—— 
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A Table. 


One Ell at London makesat | -4 
RA 


, I,35. 4 » 


—_—_ 


I.2125 


I'o 00 


1.6666 
325 


Mm 


The vſe of the aforeſaid Table will be manifeſt 
by the ſubſequent example, viz. 
In 325 ells of Zondan, how many ells at Antwerp? 
Anſw. 541.645 ells: Seek in the Table for 4-t- 
werp, and right againſt it you ſhall' find 1.6666 
which being multiplied by 325 produceth 
ells of Artwerp, as by the operation is mani 


IT 325 


— as 


83330 
33332 


49998 


s I —— C__—— _— _—  — 


541 | 6450 
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'4 7 able for; the Reduftion of FX Meaſutes | | 
of divers JForeigy Cities aud remarkalle | 
' Places to B45. TE - 
 Anferden Te $59 
'& | Antwerp 7 6. 
- Bridges } ©: '| 6097 
k Arras *. | | © .606 
O | Norimberg +5747 
I Colen h; .4807 
Liſle | 6024 
Maſirich 7 .6369 
| = | Frankford. 42 4.792 4 
'þ & | Danſick, Z 7228 
'S Uienna > > & 6896 £ 
I Paris » | © 10526 ky 
| 5 Ko & | +-9708 
Lions = .9836 
Callais 6 | 6369 
4s . Cunen, *J555 
fr ſilk : | : IOZ 
& C Lucques | 5 
2 (Florence 4901 
- Atillan | | +4347 
Leghorn 5 
Madera Iſles 1 L +9681 
Swill 
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A Table. 
19 30229 7. i; 9 *13 10 
TP —— EY 
E3-THE "EN | 
is) Sroil | | 7407 | 8 
"23" YLiabone '* be. "gs 
a Q. Caſtile E: 07 
"© _. { Andoluzia WV **[':7339 '4 
oo COranids "3 Sf 73397 þ 
Oge Palm at Gees Þ 2 9/2097 = | 
wa (Saragoſa | © | 1.9181 | 
RP RE BF. Is 7 
4 fa B * Barſelona a by = l ; 1.403'5 J 
wh 'Walemia.. ' | , | 8247 | 
i Q £ o# bs , 1-38 
- j L | f 


The uſe of the ſaid Table will be manifeſt by the 
ſubſequent example, viz. 

In 730 Aulnes at Z:ons , how many ells at Lon- 
don ? 

Anſw. 718.028. Seek in the Table for Lions, and 
right againſt it you ſhall find .9836, which being 
multiplied by 730 produceth 718.028 ells of Laue 
don, as by the operation is manifeſt. 


.- 036 ,;. 290 
730 

295080 

68852 


 ———— 
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353 Exchanges of Coins, &c. Appendix, 
Note, that one and the ſame kind of Weight or 
Meafure doth feldom or never alter from irs pecu- 
lar quantity, in-the Kingdom or Common-wealth, 
where ſuch weight or meaſure was firſt eſtabliſhed ; 
but one and the ſame kind of money doth oftentiſe 
and fall in -its value in foreign pasts : for which 
cauſe I have ſpared the pains of calculating Deci- 
mal Tables far Coins, yet to give ſame light) to fuch 
2s read modern 'relations, and. want . imental 
——_ in this matter I ſhall here inſert a Table, 
in the ſame eſtate as I find it in_the aforeſaid 
«Hap of Commerce,and refer the Reader,for further 
fatisfaction, to the Tables in Rider's Ditiqnery, con- 
gerning Cons, Weights, and Hdeaſures, both ancient 
and modern,  * 


Of 
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wag A Table. 359 
of F perkavges of London , with divers 7a 
"reign Cities. 
-. Pence 
c Placentia ſterl. 64 for 1 Crown 
Lyons 64 for 1 Crewn | 
Rome 66 for 1 Ducat 
\-\' 1 Genoa 65 for 1 Crown 
I, eAMillan 643 for 1 Crown 
|| | Vemce 5o for 1 Ducat | 
JS Florence $3X fat 1 Ducaton | 
= | Naples: © 50- for 1 Ducat | 
Colidrie SORES. for x Ducat | 
W=0 | Bos [7 51 for 1 Durat | 
112 Paliram: ' 575 for 1 Ducat } 
oi Mefiua 56: for '1 Ducat | 
009 Ont Ja ſoill/” ; 
(140! (M 1d flem. | 
by 6 / alarm 1 Duat | 
ie, 16.8 I Diucat 
2G ebotugy 1 Ducdt | 
- þ Lax00 I Dwucat } 
10; , Boone 1 Ducaton. 
112 10 - | $86" 1 Ducaton | 
— i Florm | 
RI 206 ' 1 Cromn'f 
London "4 
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London exchangeth in the denomination of pexce 
050) Dawes all other Countries, A-twerp and thoſe! 
neighbouring Qountrics of, #{apaers, and: Holand ex-! 
p_ with which it Exchangeth by. the entire pewnd; 
of 20 ſhllings Engliſh (or ſterling.) -9-"| © 


& ——_— — _— _ —— aW—_—_ ©_. _ 


\5T 


J3\s A | 
| | _,CHAP. I... | 
Prattical Queſtions about various things ; Vi > 

Tare, Tret, Loſs, Gain, Barter, Frattorſhip, 
; and Meaſuring ofTapeſtry. «.\. | 


Of ahatements ; FN the trade of Merohandize there | 
rap > I : are n uſe various allpwances,-and | 
viz, x. Of Tare. 2Parements, knoJn: bp\the' names of 
|. FI Fate, Tret, &c. toncerning 'which I | 
thall give a few: examples , whereby the ipradtjcal ; 
HAvrithmetician willcalily ſee , that+there is more | 
difficulty in themame _ in Roc fox;the | 
gate;.'or proportion agrecd,upork an anÞ}aſlowyghee j 
or end +35. (be it called'by * © ng ſoger) 
being once: known', the Arichmeticawprk vill | 
quickly be diſpatcht;by the Rule ofiJihrery or elf by | 
hat and ſome. of the former rules*mi uſed, as | 
will. partly appear by the followingiqueſtiohs. 


oS : 


roſt weight is com of the deft. "A Factor | 
% ht of the c ww 3 and buyeth Cidits of Su- | 
(] | 


k 
But, Oc: which cantaineth D. The Fro G weigh t 


ag 08 
the commodity. 


uf the Tart, to-wit, Un Cheſt, par Watk E Roe 


dupon greater weight is as followeth. 
Pe i We hp! 


p_ - —_—_ ES on. cms 


$69 QueſtIons of Fare, Addehidlixe? 


of each Cheſt in Aver- ! 
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- 


Chap..1ih. — — and Tier. $6t 


IS. Yak 1 
0 A Ii oe I PP | 
710 .-- $30 
; OE RE oo So «6 8 
of -- 0 + \NRFR@ c4d CT oo. bY 


"The total groſs weight a4 i; ET 


' Nowiſuppoſing the Tare or weight of each Cheſt; 
when it is empty, to be 37 {b, the queſtion is what 
neat weight of Sogar will remain, when the rcotal 
Tate is ſubtracted ? Arſw. 43 C. 09.4 bb. | 


—"M— ME 3 
from 44 .. 1.13 | 
Subtr. 1 .. F 08 EF 


b 
——_—_  : 
LJ 


Rem. 43 -. 07 5 ©5 the neat Weight of $12. 


Queſt. 2. If from 99&C. 3 qu. 21%. groft we/hbr, 
Tare is to be ſubtracted after the rate of 1+ lb. per C. 
(or 112 16.) of groſs weight, how Maity C, ncat-will 
remain '? 'Anſw. 867 T,oqu. 731. 

-* {. The'groſs weight being converted into poun' 
by the ſixth Rule of the 7th Chapter of the precs- 
ding Book, will give 't1o0985 1b. 

FI, Then by the Rwle of Three, 


112 . 14 2: 110985 . 13973+ 
or 8. 1 :: 110985 : 138735 


Z HI, From 


362 Taxe, Tret, App Ha, 
; th 


III. From 10985 the groſs weight : 
 Subtr. . 138733. the gotal Tare. 
Reſt neat 97111g=867 .. 0... 77 


Note, when the number of. h. to be abated per C. 


for Tare, is an aliquot pare of 112, as inthe laſt men- 
tioned example, where 14=4 of 112, the operation 
may be thus; . SOLEY 


© C66 b.:_ .C. as: . tb. | 
i . $31 0737 20» (123 5 3 135 


- 4 Io 
990 &. =123 2? 3;: QO; 

; 3q = 00: O : log 
21 b.= 00 3; © :_ 025 


Total Tare 123 3 3: 13% 
Reſt neat. 867 3 © 207%F 


veſt. 3. Suppoſe, at ſome City , there. is ;a Cu- 
Que ſtom MPllio « gone Merchandize-by 
Of Tret. vieight, to allow. or. caſt in as an;over- 
plus to the buyer , 4 /b. weight for every; 109 4; 
weight that is bought, and in that proportion for a 
grezter or leſſer quantity.. . Now if a Merchant buy 
I175 {b. weight of ſome commodity, and is to be 
allowedthereupon after the aforeſaid rate, the que: 
ſtion is, how many lb. weight qughr he t&@geceive 1n 
all ? Azſw. 132216. weight. 
IOO, 1043 1175 « 1222 


This 


_ oY —— D—— FIERY 
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Chap. IV: Loſs and Gain, 364 
This kind of allowance is commonly called Tet. 
Queſt. 4. Suppole a Merchant hath 1222 416. 

weight of a certain commodity , part whereof he 

bought at a certain rateper /b. and the reſt was al- 
lowed to him or caft in-as ati overplus ; afcer the 
rate of 4 1b, weight for every. 100 16, weight which 
he bought; the queſtion 1s, to know how many 
pounds neat weight he bought ? Arſw. 1175 lb. 
welght. | 

104. 100:; I222; I175: 


_- This queſtion is the converſe of the former, and 
ſheweth how to make abatement for Tret. 

Queſt. 5. If from 55 C. 1 qu. of groſs weight, 
Tare is to be ſubtraftedafrer' the rate of 16 1b. per C. 
and from the remainder Trer is to be abated after 
the rate of 4 lb. per 104 1. the queſtion is , what 
the neat weight is worth ina money after the rate of 
81. 85, for every C. (or 112 1b. * Anſw. 382 Ll. 


]. The groſs weight in 1b. is 6188 7. 

Ik. © 142. 46 £5 6:88 . 884 
or 7 4-32 6188 ; Vss 

III. 6138--884—5304 

IV. 104. 100 :: 5304. FI30 

P. 1. 63 2:2: $100. 3823 


Queft.6. A Merchant hath bought 
Linnen cloth at 11 5. per ell, which pco- 
ving worſe than he expeCted, hes wil- ; 
ling to ſell it at ſuch a price that he may loſe pre- 
cifely after the rate of 1 5 1. for every 201. that he 
laid out ; the queſtion is ro know af what price he 


ought to {ell the ell, that the proportion in the 
| Z 2 ſaid 


Of Loſs and 
Gain, 


364 Of Loſs, and Gain, Appendix, 


ſaid loſs may be obſerved ? Anſw. 105. 1 d 
per <ell. 


IT. 20—1 _— 187 
IT.20 . 183:: 115 107 pence, 


Otberwiſe, 
FE 30. V3 33 18+ io 
IL 11— $5=10 x7, 


Queſt. 7, If 100 1b; weight of any commodity 
coſt 30 s. at what price .muſt 1 /b. weight of that 
commodity be fold to gain. after the rate of 10/. 
for every 100 laid out ? Arnſw. 3 35 4. per tb, weight. 


/, 100 - $30: 305 33 Yar. 

I. 190. 33 33, k «23554 (Oraz>4) 

Qucſt. 8. A Merchant ſelteth a parcel of Jewels 
which coſt him 250 /. ready money, for ,559.1. pay- 
able at the end of 6 months; the queſtion is { his 
{ curity being ſuppoſed to. be good) what. his gain 
was worth in ready money upon rebate of intereſt 
at the rate of 6 /. for 1001. fcran year ?. Anſw.300l. 


559 —25Cc==309 
LO3 . FOO:; 3C9 . 300 


of yarter. lh, weight may be boughr for 20 C. of 
Tobago at 3/. per C. ? A4nſw. 1800 lb. 
weight of Sugz1y 


% 
| 


ki 9, How much Sugar at 8 d. per 
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Chap. V. Barter, and Faftorſhip. 365 
1. 9:5 36.60 
73 + 1 :: 60. 1800 | 
Oneſt. 10. A. hath 100 pieces of Silks, which 
| are worth but 3 /. per piece in ready money, yet tC 
barters them with B. at 4 lb. per piece, and ar that 
rate takes their v:1lue of B.in Wools at 70. 10 5. per 
C.which are worth but 6 /. per C, in ready money.the 
cſtion is to know what quantity of Wools pays for 
the Siiks, and which of the two A, or B,is the gainer, 
and how much ? Anſw. 53 + C.of Wools pays for the 
Silks, and A. galnerth 20 /, by the barter. 


I. 74 ,1-t: 400 . 535 


I. .6 2:2 $35 . 320 
14 72.06 ::- 400 « 320 


So it is evident that the true worth of the Wool 
which B. delivered was 3201. for which he received 
only of A. the worth of 300 /. in Silks , and there- 
fore B. loſgyhy,20 /. by the barter. 

Dueſt. A Merchant delivered to his Factor 
600 /. upon condition that if the Fa- _ 
&tor add to it 2501, of his own mo- Mofarenons 
ney, & beſtow his pains in managing — i 
the whole ſtock, he ſhall then have 3 Kors allowances 
parts of the total gain. The que- #” the 19, and 
ſtion is to know what ſtock the 29 Kules of the 
_ ſcrvice was eſtimated at ? —— 
Anſw. 150. 

F. The Factors part of the gain being 3, the Mzr- 
Chant muſt neceſſarily have the remainder, which 
is 3, | 

I. } . 3 :: 600.. 400 

HT. 4009 i— 250 = 150 


Z 3 Oueſt. 
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©weft. 12. A Merchant delivereth to his Factor 
320 l. and permitteth him to add to it 644, of his 
own money, t0 be employed in traffick; and by 
agreement between them the Factars ſervice is eſti. 
mated equiyalent to a certain ſtock ; which is ſuch, 
that if the rotal gain be divided proportionably 
according to thoſe three ſtocks , the FaCtor is ta 
receive 7; of the total gain, in conſideration 'vf the 
ſaid imaginary ſtock (bing the value of his ſer- 
vice z) the queftion is to know the full part of the 
gain belonging to each, and what ſtock the Factors 
ſervice was valued at? Arſw. The Merchant z of 
the gain, and the FaCtorz, whole ſervice was ya- 
Jued at 961. ftock. | 


T7. 320 + 64=—=384 
I. 5. 3 3: 384. 96. 


96 J 20, 
430. ..1 8? ' 160. 
Owef. 13. If a piece of Arras Hangings, in the 
6f Muſering of form of a long ſquare, hath for its 
Yarefy. 77 lengths] yards Engliſh,and breadth 4 
; yards; how many ſquare ells, or 
ſticks Flemiſh are contained in that piece, when the 
length of a Flemiſh ell is equal io } yard Engliſh 2 
Anſrey, 44 3 iquare cl!s or ſticks Flemtſh. 
 Foraſmuch as by ſuppoſition , a Flemiſh ell in 
Jength, bath ſuch proportion to an En:l:iſh yard in 
length, as 3 to 4, and conſcquen:ly the. ſquare of 
tac one tO tae ſquare of the other , as 5 t0 16. 
* YER 0 ſb. ' Thercfore 


vol ts 


woſ m 
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Chap. IV. Of Tapeſtry. 36 7 


Therefore in a direct proportion, as9 is to 16 ; ſo 
is any. given number -of-{quare-yards-Enptifſh to a” 
number of ſquare ells Flemiſh, which will take u 

equal ſpace with the ſaid ſquare ells Engliſh. Alſo 
in a direct proportion, as 16 is to.9, 41o is any gi. 
ven number of ſquare ells Flemiſh to a number of 
ſquare yards Engliſh, which will take vp an equal 
ſpace with the ſaid Flemiſh ells : therefore to reſolve 
the aforeſaid queſtion,firft find the number of ſquare- 
yards Engliſh contained in the faid piece of Arras,by 
multiplying the length and breadth in yards mutually 
one by the other, then proceed according to the as 
foreſaid proportion ; ſo the work will ſtand thus, 


I. 6% x 4= 25 ſquare yards Engliſh. 
II. g . 16:: 25 . 444 ſquare ells Flemiſh.” 
Otherwiſe, 
6 x yards Engliſhin length givey | 
by the Rule of Three in Flemiſh ells S x length, 


Alſo 4 yards Engliſh give in Fle-t , x ] 
miſh ells give in Fle-@ 54 breadth. 


Therefore the product of the thes 


$7 multiplyed by 5 +, gives for the ee 


ſuperficial content as before..... 


Oueſt. 14. Ifta piece of Tapeſtry in the form of 
a long ſquare be 1n length 15; ells Flemiſh, and in 
breadth 4 ;ells Flemiſh, how many ſquare yards 
Engliſh are contained in that piece, when 4 ells Fle- 
miſh 1a length are equal to 3 yards Enzliſh? Anſw. 
37 53 {quire yards Engliſh. 

FA I53* 473 = 6652, 

H;i1h $14 Wh 27 4% 
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Eoncerning the Intereſt of Money, and the Con- 
ffruition of Tables to that purpaſe. 


T. FN reſolving queſtions concerning intereſt of 

| money, four things are to be well obſerved, 
to wit, firſt, the: Principal, or Money lent for gain 
Ox intereſt ;- ſ:condly, the time for which the ſaid 


Principal is lent ; thirdly, the rate or . proportion: 


which the Principal bears to the ſum of the princi- 
pal and.intereſt ;' and fourthly, the-intereſt-it ſelt ; 
SO if 1007. be lent upon condition that 106 /. ſhall 
be repaid at the end of a; year, the. faid 100 1. is 
called Principal ; the timefor whichthe ſaid prin- 
cipal is lent: is one year; the proportion which the 

rincipal bears to.the ſum of tie principal and inte- 
reſt. is ſuch as 100 hath to 106; laſtly, the intereſt 
It felf is 6/7. Th" 

H#t.Intereſt is either Simple or Compound. 

TIT. Sirople Intereſt is thar which ariſeth or is 
computed irom the principal only : So if 1001. be 
lent for two years, the ſimple Intereſt thereof after 
the rate.of 6 pounds for '100 pounds for 1 year will 
be 12 pounds, »zz. 6 pounds due at the firſt years 
end, and 6 pounds due at the fecond years end. 

IV. Componnd- Intereſt is that wiich ariſ:th 
fram the principal, and alſo from the intereſt 
thereof, and therefore it is called intereſt upon 
intereſt ; So if 109 poungs be tent and forborn 3 
years, and compound intercit thcreof is to be com- 
"8 Ws . | puted 


UM 
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pated after the rate. of 6 poynds for: 190 1, for one 
year; there will ariſe beſides the ſimple intereſt of 
the principal for three years,the intereſt of 6 pounds 
(due =t the firſt years end) for 2 years, and the in-, 
tereſt of 6 pound ( due at the fecond years end) for 
one year following. | 
''F. Rebate or diſcompt of money is, when a ſum. 
of mouey due at any time to come, is ſatisfied. by 
the payment of ſo much preſent 'money, which if ix. 
were put forth at a certain rate of intereſt tor the, 
faid time, would become.equal'to the ſum firſt dye :. 
$o if 100 pounds 'be due at. the end-of two. years, 
and is ro be ſatisfied by the payment, of preſent 
money upon rebate, 'after the rate of 6 pounds per 
centum, per aunum, ſimple intereſt, there ought to be 
fo much ready 'money paid, which in two years 
after the ſaid rate of intereſt would* be augmented 
unto 100 /. In like manner if the rebate or diſ- 


compt were to 'be' made after 'any rate of com- 


pound intereſt, ſo much ready money ought to be 
paid, which at ſuch rate of compound intereſt, for 
the time agreed on, would become equal to the ſum 
ficſt due. Exanples of the manner of computation by 
rebate may be ſeen in the genth and fourteenth 
Roles of this Chapter. 

FT. In the taking of intereſt, or uſe money, for 
the loan or forbearance of money 

tent, reſpect muſt be had to the rate The foundation 
limited by Act of Parliament, which p97 which the 
now reſtraineth all perſons from ta- fron fon 
king more than 6./. for the intereſt Tere are 
or uſe of 1007. lent for a year, but grounded. 
what part of 61. may be taken fey : 
the interelt of 100 /. lent for half a year, a quarter 
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of a year, amonth, or any other part of a year, 
is not expreſt in the Act ; In this caſe therefore.we 
muſt obſerve cuſtom and daily practice, ſo we ſhall 
find that 3 /. is uſually taken foc half a years inte- 
reſt of 1001. and 30s. for a quartcr of a year, 
&c. -by which praCtice , this following Analogy 
(which is the ground or reaſon of the common 
rules for computing ſimple intereſt) ſeems to be 
> aſſumed for a ſafe expoſition of the Statute, viz. 
That ſuch proportion as the whole year (ſuppoſed 
to confiſt of 365 dayes) hath to any propounded 
ſpace of time more or leſs than a year, ſuch pro- 

rtion any intereſt (not exceeding the rate li- 
mitted by the Af) for any Principal leat for a 
year, Ought to have to the intereſt of the ſame 
Principal for the time propounded : This Analogy 
being granted, the manner of computing ſimple 
iatereſt, for any Pcincipal lent and forborn any 
time propounded, will be ſuch as is expreſt in the 
two next Sections. 

VII. The intereſt or gain of 1001. principal mo- 
ney forborn for a year being known, the intereſt 
of any other principal money tor the ſame time may 
be found out by one ſingle Rule of Three ;, for as 
100 /. principal is in proportion to the intereſt 
thereof, ſo is any other principal to its Intereſt : 
So if it be demanded whar 270 /. will gain ina year 
at. the rate of 6 {, for 1001. for one year, the Anſwer 
will be found to be 161, 4s, For, 


TE —% <> 
100 . 6:: 270, 16,2 (0r16': 4: © 


A ſecond Example, What is the intereſt of 175 !. 


13. 11d. fora year, at the ratc of 61. for 109 /. 
for 
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for a year ? Anſw. 101. 115.1534. as by the fol- 
lowing operation ( which is performed after the 
ical. manner delivered 1n'the nineteenth Rnle 


of the ſecond Chapter of this Appendix) is evident 


6. 6:1; © i 6 Sim K'7 2275 eds 
100.6 32: 175: 18: 11 (10: 115 1555 
multiply by,. 6: 


EE EY 


þ -eo0 SISA 13 : & 
20 . 


& e-0%o6- 23100 
12 


_ _— 


i 2 20 


VIII. If the intereſt of 1001. principal for one 
whole year, or 365 dayes be known, the ſimple jn- 
tereſt of any other principal , for any number of 
dayes more or leſs than 365, may be found out by 
the following Rule, viz. 

Multiply theſe three numbers according to the 


| Rule of continual Multiplication, to 


wit, the given intereſt of 1001. for A Rule for 
a year, the priicipal , whoſe inte- CO” 
reſt is required, and the number of nigns 2, 
dayes preſcribed , reſerving the laſt ques. 
product for a Dividend : Alſo multi- 
ply 365 by 100andreſerve this product for a Divi- 
ſor ; Laſtly finiſh Diviſion, ſo ſhall the quotient be 
the intereſt or gain ſought. HP 
Note here, that the two principals, to wit 1007. 
2nd the other propounded , are ſuppoſed to be, of 
one and the ſame denomination : Alſo the intereſt 
required 
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required will be of the ſame denomination with the 
given intereſt of 1d0 7. 
For an example of this Rule, let it be required 
to find ont the intereſt of 400 /. for a week, or 7 
dayes at. the rate of 6 /. for 1001. fora year, or 
365'dayes; Firſt multiplying theſe three numbers 
6, 4000, and 7 continually (viz. malciplying 6 by 
400, and the product thence ariſing by 7) the laſt 
produtt will be 16800 for a Dividend ; alſo multi- 
plying 365 by 100, the product iis 36500 -for a Di- 
viſor ; laſtly, dividing 16800 by 36500 (afrer cy- 
phers at pleaſure are added to 16800 ) the quotient 
(according to the fourth Rule of the 24th Chapter 
of the preceding Book) will be: diſcovered to be 
this decimal .4602, which is equal to 9g s. 2 d. 
1 farth. (as will appear by the brief way of valuing 
2 decimal fraction 1n the fourth Rule of the 26th 
oy we 
- The reaſon of the aboys mentioned rule for the 
computing of intereſt tor dayes, will be manifeſt by 
this following way of ſolving the ſame queſtion by 
two ſingle Rules of Three, viz. 


1. 100.6 > "OO 3 ET 


365 6 2 409 7 6x 400 x7 
2. ao 5 $064 190 
Which fourth proportional in the letter Rule of 
, AABEEES L & ©» & oe : 
365 x 100 ; 

the truta of the: rule before delivered will be me- 
pifeſt. | SAD 

Hence one yulzar errour 1a computing igterel} 
is 


IT. 


UM 
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is diſcovered, for ſome-argue thus, 6. isthe inte- 
reſt of 1001. for a year,therefore. 10 s. (or 43 of 6 1.) 
is the intereſt for a month, and conſequently 2 5. 6 d: 
fora week or ſeven dayes, and- ſo the intereſt of 
4001. for 7: dayes, computed after that manner 
would be 10s. which exceeds the Anſwer found by 
the preceding Rule by 93 4. very near,which fallac 

hath its riſe trom the taking, (or rather miſtaking 

of 28 dayes for ,+ part of the number of dayes in a 
year,:when indeed the juſt ;5 part of 365 dayes conv, 


. fiſts of 304. 


Moreover , by the help of this decimal fraftion; 
of a pound, to wit, .000164383, | 

which is very: near the intereſt of Another Rale 
one pound for 2 day at the rate 'of Jr compurine, 
6 per cent. per annum (as will appear pot ; Bunny | 
by the preceding rule) the intereſt of | bh 
any principal ( ſuppoſed to be pounds or decimal 
parts of a pound) for any number of dayes- pro- 
pounded, at the ſaid race of intereſt, may be found 
out. by multiplication only , viz. Firſt multiply 
the ſaid decimal .000164383 by the principal 
whoſe intereſt is required, then multiply thar pro» 
duct by the number of dayes propounded, fo ſhall 
this laſt produ& be the intereſt required ; ( but 
in theſe multiplications reſpect .muſt be had to the 
cutting off of places in the produtts, according to 
tbe ſecond and third Rules of the 26th Chapter of 
the preceding Book; ) for example, if it be required 
to find the intereſt of 1000 /. for 131 dayes, at the 
rate of 6 per cent. per ann. the Anſw. will be fourld 


21.534 +, Or211. 10 s, 84. + for according to the 
rule laſt given. 


* 
\ 


,0C0164383 
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_++7;; -- 4000164383; x 1000 X 131==21.534 + 
But at another rate of intereſt, a peculiar decimal 
inſtead of the ſaid .000164.383 (which ſerves only 
for 6 per cent. per 47mm) muſt be found out by the 
firſt rule aforegoing, before the latter rule can take 
place,: the reaſon of which latter rule doth alſo eyi- 
dently-ariſe from two fingle rules of three. 

- TX. When an Annuity payable. yearly is in ar+ 
on rear for any number of years, and it 
The manner of is required to know what the ſame 
Junnize 9 An will * amount unto, ſimple intereſt 
war - with az. v0 computes for cach particular 
lowancesof ſim- Yearly payment, from the time it be- 
phrintereſt. — camegye , until the end of the term 


; It js evident by-4the queſtion ,. that at the rate'of 
Intexeſt;propounded , there muſt be computed the 
intereſt, of 1341. 105.64. (due at the third years 
£n9)., for-one year j{to-wit, the fourth year z) alſo 
the intereſt of che like ſum due at the ſecond years 
end, for two ycars- (to wit., ' the third and fourth 
years; likewiſe the. intereſt of the ſame ſum due 
at, the firſt 'yearg.end, for three years (to wit, the 
ſecond, third-and fourth years :}) all which intereſt 
being aUded to the ſum of the four years rent, the 
total ſum will ſhew what the ſaid Annuity will a- 
ISLES mount 
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mount unto at the end of the ſaid term of 4 years. - 
' \Explication. 
years Lc 3" & 


. The intereſt of 134 C1 is...8:1: 5.16 
I0is. 6 d. at 6 per cemt.. jer<)2 is... .16': 2: 10.32 


annuin, for 3 18... 24:4: 3:48 
+ 'The fam of the 4 years (i | 
rent{&o wit,q times 1341. p is...:538:2: © 
10-8: vs4. JO TEs WEOALEAPLATS 


- Att which added toge- INT 0987 
ther give the Anſwer - + +» J86 : 10: 6.96- _ 
the queſtion, to wit, | | 

X« When iris required to fird ont how much. 
ready money will fatisfie a Debt dye 2 
at the end of any ſpace of time ro Ofrebateer diſs 
come, by rebating or diſcompting at pry 3-3 a 
a given rate of ſimple intereſt, it may rereſt, © 
be.effected by this rule, viz. Firſt, 0268 
find out the: intereſt of 100 /. at the given rate of 
intereſt, for the time which the ready money is' to 
be paid beforehand , then adding the intereſt fo 
found to 100 /. make always the ſum of that addi- 


tion the firſt term in a rule of three ; 1004. the ſe- 


cond term ; and the debt propounded to be fatisfied 
the third term; laſtly, the fourth: proportional 
found out by the ſaid Rwle of Three ſhall be the ready 
money which ought to be paid in ſatisfaction of the 


debtpropounded. : 


Example 1. If-a debt of 1001. 'be:payable at the 
end of a year to come, how much ready money 


. will diſcharge that debt by rebating or diſcompt- 


ing at the rate of 6 per cent. per amum ? Anſw. 941. 
G 5, 
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6's. 9.4.2 f. very near! for by the: Rule of Three __ 


106. lo9.5:; 1095394.3396+ 


That is to fay, if 1061. (which is compogd of 100 |. 
principal and 76 /, intereſt ). proceeds from 106 /. 
rigcipal forboxn, for. a year, .from-what. principal 
on orn. for a year dath \100 /. (compogd of. Prin. 
cipal and intereſt) proceed from £ Anſw.94.3396%. + 
( or 94.4.:6:5, 93. yery<tiear:): principal money : 
therefore 94/.6.5,.9.3.4.in ready money, is of equal 
value with 1001. due at theend 6f,a'year to. come; 
foraif the ſaid gg7. 6. 4. 94d. heputforthar intereſt 
for a year, atthe rate of 6 per cept; per anmumyit will 
ins 613 5:2 b4qvery near, which:together with 
the ſaid 94 /. 6,549.4.4; makes. the/i100 1. the-debe 
fxſtpropounded tobe diſcharged: by rebate. 
CExample 2. If 159 {110 5. be payable at the end 
of 73 Utyes to comes bow much' preſent money will 
diſcharge the ſalgjdebt, by rebating after, the. rate 
"Of 6 per cent. pexiannun ? nſw; $481.: 14 5.34 d. + 
ﬆ by the folloyipg operation is manifeſt.” | 


ot N9393-11 943- gg bs 1513 , | | 

<i> Ayes: io bei i 1 gages ||. | | 
-»1Jvgi B&Sc i6; 521; 773 0 1,2 (137 | {; 
R2i]2i:18i 2d o3 Fob; | 
[snoj1690:iqhzzu0t Bit «bt: ; | 


y Ih 10142 419331505 \.148;5t54 + 

That is to ſay, Firſt, I ſcek by a ſingle Rule of Three 

the intereſt of,yoo { for 73 dayes}, at the .rats of 
uerelt. propounded , faying:, 1if:365 dayes (ora 

year)gain 6 /, what will 73 dayes gain ? Aw. 1 ,2 4. 

vr 1.2-4. Then. adding the faid 1,2 to 100, 1 uy 

I82 Y 
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by a ſecond Riile of Three , if 101: 21. principal and 

intereſt, payable at the (end of 73 dayes.to come, 
be equivalent to 100 /. ready money , what ready 
money Is 150 /. 10s, ( or 150.5 ) payable at the 
end of 43 dayes to come equivalent: unto ? ſo by 
multiplying and dividing ( according to the tules 
of Decimal Multiplication and . Divition explained 
in Chapter 26 and 27 of the preceeding Book ) the 
quotient or anſwer of the queſtion - will be found 
1487154 +, that is, 148 /. 14 5. 374, + for the deci- 
mal .7154 being valued according to the brief way 
at the end of the fourth rule of the 26th Chapter, 
will by inſpection only be diſcovered to he 14 5.344: 

which rule 1 ſhall here once for all,adviſe the Learner 
to be well acquainted with. | 


The proof. 


Seck (by the Rule of Three) what the ready mo- 
ney found as aforeſaid will gain , in ſo much time 
as it is paid before hand art the rate of intereit pro- 
pounded ; then having added this gain to the 1aid 
ready money, if the ſum be equal to the debt firit 
propounded to be fatisfied by rebate, the ready mo- 
ney was rightly found out. So thelaſt example will 
be thus proved, 


RW l, E5- 
100, 1.2 2:2 148.7154 : (-1.7845 


Which fourth proportional 1.7845 being added 
to 148.7154, the ſum will be 150.4999 +, which 
doth not want a farthing of 150 /.10 s.the debt firſt 
propounded: 


"7 T2 XI]. When 
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XI. When it is required to find the preſent 
worthof an Annuity, by rebating or 
of the pf diſcompting at a given rate of ſimple 
wies by diſcom- JRccrelt, the operation will be as 
pting at ſingle In the following example, wwz. How 
intereſt. much prefent money is equivalent 
to an Annuity or rent. of 100 /. per 
arnum to continue five years, rebate being made 
at the rate of 61. for 105}. for one year , at 
ſimple intereſt ? Arſw. 4251. 185. 95d, yery 
NEST. 

It is manifeſt that there muſt be computed the 
preſent worth of 100 /. due at the firſt years end; 
alſo the preſent” worth of 100 /. due at the ſecond 
years end, andin like manner for the third, fourth 
and fifth years; all which particular preſent worths 
being added together, the 4ggregate or ſum will 
be the total preſent worth of the Annuicy, to wit 
8286150, 


8821 267 © 


i the example above propoynded, 425 
that is, 425 C. 18 s. 9; d. verynear. 


Fhe operation by decimals ( which will come 
aear enough tothe truth) wilkbe as foloweth,v1z. 


Ef. L L. L. 


-}] 105 . 1003: KO. 94,33962 Þ 
112 . 100 :: 100. 89,28571 + 
118 . 100:: 100, 84474576 F 
124 . 100 :: 100 , 80,64516 
139 . 100: 100. 76,92307 F 


EPum———y o——o—__—__—_—_ CS 


Ar.ſjw, 425,93933 t 


wSwyNy 


Here 
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| Here by the way, from the matiner of reſolving 
thotaſt mentioned queſtion, that Rule commonly 
called Equation of Payments. which is inſiſted on by 
divers ,Arthmetical Writers,will be found erroneous, 
which 1 thus prove: 

1. Since that rule aims at the reducing of ſevera] 
dayes of payment, vpon which parcicular ſums of 
money are due, unto a mean time upon which the 
aggregate. or total of thoſe particular ſums oughr 
to be paid, without damage io the Debiror or Cre- 
aitor, there mult be neceſſarily ſome rate of inteteſt 
implied z for otherwife why may not any day at 
pleaſure be aſſigned for one iatire payment. 

2, If ſome race of intereſt be implied, then equity 
requires that the preſent worth of the total ſum 
payable at one entire payment, rebate or diſcompt 
being made according to that rate of intereſt, may 
be equal to the ſum of the preſent worths of the 
/particular ſums of money, rebate being made at the 
'Jame rate of intereſt. 

' 3, In regard the ſaid Rale doth mention ho par- 
ticular rate of Intereſt, it ought to be true at any 
-|rate of intereſt whatſoever. 
| 4. Let us therefore examine the ſaid Rule accord- 
| ing to the rate of 6 per Centum, per annumy ſimple in- 
|tereſt , by taking the laſt mentioned queſtion for 
an example, which ( according ro the accuſtomed 
manner) will be thus itated,v:z. If 5001. ought to be 
paid by five equal yearly,payments,ro wit, 100 /. at 
each years end, what time ought tobe given for the 
payment of the faid 500 /, at one entire payment, 
without loſs either to the Debiror or Creditor. 
5. By proceeding according to the faid rule of 
Equation of payments (which faith, If the ſum of the 
Aa 3 products 
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products, ariſing fromthe ' multiplication of each 
particular ſum of money-by/ Hts reſpeQtive time ;*be 
divided by the ſum or aggregate of the ſaid particu- 


lar ſums of money, the*quotient will be the mean 


time to be aſligned for one entire payment) there 
will be found three years, which time (according to 
the ſaid rule) oughtro'be given for the payment of 
the whole 500 /, CO. - <4 AS 
6, Now if 5001. due at theend of three years to 
come be worth as much 'in preſent money, as is the 
preſent worth of an Amnniry of 100 1. to continue 
five years, then the ſaid Rile of Equation ts true 5, 0- 
therwiſe falſe; but the preſent worth of 5001. due 
at the end of”. three years to come , rebate theing 
made at the rate of-6 per centum, per amum , ſimple 
intcreſt,will be found(by the tenth Rule of this Chap. 
ter) tobe 423 1. 14 5.6 4.3f; very near; alſo the pre- 
ſen worth of the ſaid Amity, rebate being made 
2s before, 1s found - (as appeareth by the refulution 
'of the laſt mentioned queſtion) to be 425 /.18 x. 9; 
d. very near ; wherefore 1t is evident that the Crc- 
ditor loſeth'>2-[; 45.244. very near, by receiving the 
whole 5co /. at. three years end * moreover at © per 
centum, per annnm, compoiind intereſt, he would-Ivic 
11.85. 6 4. very near, aSwill be manifcft by the 7a- 
bles of conpound intereſt hereafrer exprefled : 1o ther 
uke loſs will be dithet more or leſs according 2s the 
ratc of intereſt-doth differ : and therefore I conclud 2 
the faid Rule (as alfo all .other rules. or reſalations 
cf queſtions which have-Uependence therc9n) to be 
Erroncolg, NAP ni Ef OP 
Although queſtions of this \nature feldom come 
intopractice, yet he'that will take the pains, may 
hind out ſnch a meantime as 4s required by the ſaid 
Ris 
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. Rule of Equation Of payments ,. at any rate of ſimple 


intereſt by this following rule, w_S.: = 
Firſt, By the preceding tenth Rule of this Chap- 


{ter fird-out the preſent worth/of 'every particular 


ſum in the-queſtion payable at a time'to'come, by 
rebating at- the rate of intereſt agreed-on 3 then 
find in what time the ſum of thoſe preſent worths 
will be augmented unto'the total of all:the parti- 
cular ſums payable at times to come ,* according to 
the firſt agreement, | ſo ſhall the time found; out be 
the meantime for the payment of the whole debt : 
thus the mean or equatedtime in the taſt example 
will be found to-be 2.8979, &Cc.: years (2 three 
years , as the ſaid Rale, of Equation of payments 
would have it) for by rebating at 6 per cen. per an- 
zum, ſimple intereſt, 5901. payable-at the end of 
2.8979, &C. years to come (that is 2 years and'328 
dayes very near ) is wofth in ready money. 425 1. 
18 5, 9:4. very near,and the ſame ready money is al- 
ſo the preſent value of 100 /. Annuity for 5 years,at 


the ſame rate of intcreſt, as before hath been mani- 


feſted. But to return to the path from which 1 have 
madea digreſſion. 

| From the preceding tenth rule of this Chaptcr 
the following Tables I.- and 1Il.. are deduced , whoſe 


conſtruction and uſe are afterwards declared, 


A a J Years 
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wr: -4 Table I. | \. Table ,. 
Whichſhewethja4,'.. | Which ſhewethin 
| decimal,parts. of a | pounds and- deci- 
pound,the preſent | , | mal parts of a 
worth of, one; ;., | pound , the pre- 
t | pound due at the | 8 | ſent worth of one 
> {| endotany number | &. | pound Annuity;to 
| of years to come, continue any num- | 
| | not exceeding 7 ber of years not ;| 
years, at the-rate exceeding 7yat the : 
of 6 per centum, | rate of 6 per cen- , 
er annum, ſimple. twnyer annum (iM- 
intereſt. | ple intereſt. 
I [943396 \ch 1 . 943396 
2 |.892857 + 2 |1 . 836253 
3 | 847457 13 |2 - 683710 
4 |:80645! 4 | 3 - 490162 
5 |+789230 | 5 | 4 . 259393 
6 [.735294 '6_ | 4 . 994687 
7 |-704225 7 | 5 + 698912." | 


.? 


The Conftruttion of Table I. 

The numbers in the firſt Table which are placed 
Tight apainſt che numbers of years 1,2,3, 4,5, 6, arid 
7, are decimal fractions, one pound of Engliſh mo- 
ney being the Integer, and are thus found (accor- 
ding to che preceding tenth Rule of this Chapter) 
Ate | 
106 . 10O :: 1 , 4943396 + 
112 , 100 :: 1 , ,892857 + 
118 , 100 :: 1. 4847457 t 


whereby 
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whereby it appears,that 1 /. due at the end of a year 
to come, is worth in ready money .943396 +, that 
is, 18 4. 104, 1f, and ſorfiewhat more. Alſo t /. due 
at the end of two years to come, is worth in ready 
money .852857 #,0r 17 s. 10434, rebate being made 
* the rate of 6 per ceyrnmmper a1man, ſimple intereſt, 
the like is to be underſtood of the teſt of the num- 
bers itt TableIT. which may be contitined to more 
years, and other Tables alfs of tebate may be fra- 
med upon the ſame ground, for months, or dayes,by 
The ingenious Artiſt. 
| The uſe of Table L 
| The prattical uſe of the faid firſt Table will te 
manifeſt by ſolving this following queſtion z viz. 
How much ready money will diſchatge 345 1. t5 5. 
64. que at theend of five years to come, by rebating 
ſimple intereſt at the rate of 6 per centum.per annum ? 
Anſwer, 2651. 195. 7d. which is,thus tound out ; 
viz. In the preceding Table L. right againſt 5 years, 
I/find the decimal .76923, which ſhews that 14. due 
at the end of five years to come is wonth in ready 
monty .76923 (that is, 15 5. 43 4.) then inſtead of 
LS 64. mentioned in the queſtion propounded, 
taking the decimal .775 which is equal to 15 5. 6 4. 
{the {ame being reduced according to the fifth Rule 
of the 23 Chapter of the preceding Book) I ſay, by 
the Ryle of Three. 
i . 476923 :: 345.775 - (265.9805 + 
| That is to ſay if 1 /. give .76923 1, what will 345 
4775 l. give? Anſw.265.9805 1. for multiplying 345 
775 by .76923, accotCing to the ſecond Rule of 
he 26 Chapter of the preceding Book, the product 
wlll be 265.9805, that is, 2651. 19., 7 44. 
| A d 4 The 
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The Conſtruftion of Table Il. 


The numbers in the ſecond: Table are found out by 
the addition of thoſe in the firſt; viz. the firſt -num- 
ber in the latter Table is the fame with the firſt num- 
ber in the former, the ſecond-in the latter 1s the fum 
of the firſt and ſecond in the former ; the third in 
the latter is the ſum of the firſt, ſecond and third in 
the former, and in that manner the reſt are-found ; 
(the reaſon of which compoſitionis manifeſt from the 
example of the eleventh rule aforegoing; Jotherwiſe 
the numbers in Takle I. may be found more eaſily 
thus, viz. the firſt number ja the faid Tixble II, is the 
fame wich the firſt number in Tavle I. the. ſecond 
number in the latter Table is compog'd of the ſecond 
number inthe farmer, and the firſt in the latter, the 
tnicd number in the latter Table is compos'd of 
the third number 1n the former andthe ſecond in the 
latter, the fourth in the latter is compogd* of the 
fourth jn the former and the third in the latter. the 
like is to be underſtood of the reſt of the numbers in 
H- [1. which might be continued to more years, & 
hitted to other rates of intereſt, hut I ſhall fpare that 
labour, in regarda more equal way of finding out 
the preſent worth of an Annuity, agreeable to the 
accuſtomed and praftical rates of buying and ſellin 
Annuirics or Rents, for terms of years, is arOhaded 
ppon a computation of intereſt upon intereſt,as will 
hereafter be made manifeſt, for at ſimple intcreſt an 
Anruity will be overvalued, 


The uſe of Table II. 


The uſe of Tap/e I}, will appear by tis follow- 
P] ing 
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ing example ; viz; What is the preſent worth of 
an Annuity of 1001. per amman payable yearly du» 
ring the term of five years, diſcompt or rebate-be- 
ing made at the rate of 6 per centum, per annum; fim- 
ple intereſt ? Anſwer, 425 1, 18.5. 95d. very neat 
which is thus found out, viz. In the preceding Ta- 
ble IL. right againſt five years, I find this number 
4259393, which ſhews that an Annuity of 17. pay- 

able yearly during five years, 1s worth in ready 
money 4.259393 0. (that is4l. 5s. 24, and ſome- 
what more) therefore, I ſay, by the Rale of Three 


6 ©: l. L. 

I , 4259393 : 5 100 . (425-9393 
Thatis to ſay,if 1 /, give 4.259393 /. what will roof. 
give? Anſwer 4251. 185. 95d. very near , for by 
multiplying 4.259393 by. 100, the product (accor- 
digg&to the ſecond rule of the 26 Chapter. of the 
preceding Book). is 425.9393, that is, 425 l. 18 . 
9:4. very near. Which operation bgjng compared 
with the manner. of ſolying the ſame queſtion be- 
fore mentioned in the ejeventh Rule of this 
Chapter , the- great benefit of Tables of this 
kind 1n point of expedition will be apparent. 

X11.- When it is required to know, rAret 
unco what ſum of money any pro- Of the forbea- 
pyoeded principal forborn any num-/, 7337 J 3029 

, pound Ta» 

(r,of years will at the end of ſuch tr, ; 
term be augment<d uato, intereſt up- 
on intereſt being computed at a given rate, there 
muſt be found a, rank of continual proportionals; 
more in number by one than is the number of years 
1) the queſtion ; of which proportionals the firſt 
15 nc principal alligned , the ſecond muſt increaſe 

| Or 
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or proceed from the ficſt , the third from the ſe- 
cond, &c. in ſuch manner or rate, as 166 proceeds 
from £09 (or as 108 from 106, if the tate of inte- 
reſt be 8 per centam) then will che laſt proportional 
be the Anſwer of the queſtion : So if 360 pounds 
Principal money be put forth at intereſt upon inte- 
Teſt, at the rate of 6 /. for 1001, for one year, and 
all forborn until the end of 4 years, there will then 


de due 378743688, of 3787. 145, 1034, very 


near, as by the four following Rales of Three is mi- 
pijeſt. | 
300 » 318 , 
_ - 337.0 
100 . 106 2:9,29.08 . 359.3048 
357.3048 . 43738.743088 


For the ſaid 366 7. will at the firſt years end be 
3vgmented winro $1817. which 4318 1. being pat forth 
a5 2 principal for 1 year, will (at the ſecond years 
etnd? be angitiented unto 337.08, again this 33 7:08 
being put forch as a principal for i year, will (at the 
third years end) be augmented unto 357.3048, in 
like manner 357.3048 being put forth as a privcipel 
for 1 year, will (at the fourth years end) be atg- 
mented unto 378.743088, which is the number re- 
quired by the queſtion. And if the work be well ex- 
amined, it wilt sppeat (as was before declared)that 
the principal firſt aſſigned, to wit 3001. and the num- 


bers reſulcing fucceſlively at the ends of the ſeveral 


yeats afe cominual proportionalt, viz. theſe five 
numbers are ſo qualihed, that if the ſecond be mul- 


392 | 318 | 337.08 | 357.3048 | 378.743088 
tiplicd 
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gpticd by it ſelf , the produ&t will be equal to the 
om of the firſt and third ; alſo if the third be 
ultiplied by. it ſelf, the product will be equal to 
the product of the fecond and fourth ; in like taan- 
yer, if there were tnoure continual Proportionals in a 
rank, if any one. proportional; which is placed be. 
tween two next on-each fide of ſuch one, be taulkti- 
plied by it ſelf , the product will be equal to the 
product of rhoſetwoextreams (which is a .property 
peculiar to conthiual proportionals.) | 
Note _ yo _ _ if an 
two numbers TOP ed, iu 5 
20 and 318, Td Tt be cocnited 2D | mapr ts 


Two mrs 
bting gvotht to 


rl 
find to them a third, a fourth, a fifth, "4+, ;» co 
| &c. in continual proportion, multiply a proportion. 
/the ſecond proportional 318 by it 
' If, and divide the product 101124 by the firſt 
proportional 300, fo ſhall the quotient 339.08 be a 
third in continual proportion ; In like manner if you 
multiply the third proportional - 337.08 by it {l£, 
and diyide the product 1 13622.9264 by the ſecond 
a abragens 318 the quotient 357, 3048 ſhaff bea 
fourth in continual proportion, and after the ſame 
manner a fifth,a fixth,or as many as you pleaſe may 
be found out, 

From what hath been ſaid by way of explication 
of the preceding twelfth Rule, the following Ts- 
ble NI. 1s deduced, the conſtryftion and vufe whereof 
is afterwards declared. 
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The Conſtruftion of the prevoding Tabje III. 


The numbers 1, 2, 3, 4,&c: to 30, in the firſt co. 
lama on the left hand fignifie years z the numbers 
4+3-6,7,3,9,10,11,and 12, placed at the head of the 
reſt of the columns ſignifie rates of intereſt, for 100 /, 
lent for a year, and the numbers placed in the ſeve- 
xal columns underneath thoſe rates of intereſt, are 
found out by the Rule of Three in decimals, itt mans 
ger following z viz. 


J. $09. 1046 35 18- ?2- (1:96 
JI. | 169 , 104 :: 1.04 *t: (1.0816 
JI. | 100 . 194 ::{ 1.0816: : (1.12486 


That is to ſay, Firſt, if 160. put forth at intereſt 
far a year be augmented to 104 /. at the years end, 
what, will 1 /. be then augmented unto at the fame 
rate? Anſw. 1.0401. (that is 1 /. 05.9d.2 f.and ſone- 
what more) which 1:04 (or 1.04900, the cyphers 
pfcer the 4 being of no value in decimals) is the firſt 
number in the ſecond column belongi 1g to 4 per 
cent, and 1s placed tight againſt 1 year in the firſt 
column. 

Secondly,ſ{zy if 1001; lent for a year be augmented 
to 104 /. ar the years end , what will 1.04 /. be 
then augmented unto at the fame rate ? Arnſw; 
1.0316 L. (thatis1l, 15. 74.2 f.t ) which 1.0816 
is the ſecond number in the ſaid column of 4 per 
cext. and is placed right againft 2 years in the firik 
column. 


Toirdly, 
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Thirdly , as 100 is to 194, 10 is 1.6816 to 
1,124864 (or1l.25.5d.2f.t) which 1,12486 is 


the third number in the colamn of 4 per cemmm, and 


is placed right againſt 3 years 1n the firſt column. 
Hence it appears, that 1 l. at 4 por Centiem, per annm 
compound intereſt, will at the end of 3 years be 
augmented unto 1. 1248641. (that ts, rl. 2 5.5 d.2f. 
and ſomewhat more.) 

After the fame manner the reſt of the numbers in 
the ſecond column, as alfo in the other columns are 
found out (mutarrs mutands.) 


The ufe of the preceding third Table. 


Queſt. 1. What will 1361. x5 5.64. be augmented 
nnto, being forborn 20 years, intereſt upon intereſt 
being compured at the rate of 6 per centum per an- 
mon ? Anſw. 4381. 13 5.1d. very near , which is 
thus found out. | 

Firſt, looking into the fourth column of the faid 
third Table, to wit, that cohumn which hath the fi- 
gure 6 placed at the head of it, I find right againſt 


' 20 years the number 3.20713, Which ſhews that 1 7. 


being continued 20 years at 6 per centum,per annum, 
compound intereſt, and all forborn until the end of 
the faid term will be augmented unto 3.207137. 
(that is 3 1.45.14,2 f. and fomewhat more) therefore - 
afcer the 15 s. 6d. in the queſtion is reduced to the 
decimal .775 (by the ſixteenth rule of the 23 
Chapter of the preceding Book) I multiply the faid 
tabular number 3.20713 by 136.775 (the ſum pro- 
pounded in the queſtion) according to the fſe- 
cond rule of the 26th Chapter , fo the TO > 
ou 
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found to be 438.665, &c. that is, 438. 13 5. 14.for 
the Anſwer of the queſtion, View the operation 
here following. 


I . 3.20713 2:2 136.775 . (438.665 F 
136,775 | 
1603565 
2244991 
2244991 
1924278 
962 1 39 
320713 


lo. Gimmonmm-mono_ 


438[65520575 


Oreſt. 2. If 3201. be forborn 11 years, at inte: 
relt upon intereſt at 5 per centum,' per annum, what 
will be due at the end of thoſeeleven years for prin- 
cipal and intereſt ? Anſwer, 5471. 65.1 d.+. For in 
the'third column of the thicd Table, under the fi- 
gure five at the head of the column and right againſh 
I 1 years you will find this number; 1.71033, which 
Thews that 1 /. at the end of 11 years will at five 
per centum, per annum, compound intereſt , be aug- 
mented to 1.71033 (that 1s 17. 145:2 4. 1f, and 
ſomewhat more )- wherefore 'by multiplying the 
faid 1.71033 by 320 the number of pounds. pro- 
pounded in the queſtion) the produCt will be 547 
305, &c. that is 547 1. Gs. 1 4.+ for the avſwer of 
the queſtion, See the following operation : 
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i «<. 1,91033:it 320. (5475305 + 
320 :: 

3420660. 

513099 


ki» : p 


After the ſame manner the numbers belonging 
to any of the other rates of intereſt mentioned in 
the third Table are to be uſed. _— 

X111. When an Annuity payable, Zbe manter of 
yearly is in arrear for any number ſumming up An- 
of years , and it is required; to know; eng 17 B54 _ 
what the Tame will amount unto, jumces of ih 
compound jatereſt ' being . computed, rereft: upon ins 
for each particular Annuity from , 7e79/t. 
the time it became due until the end. -_ _ 
of the term of years, the work will be.as inthe fol- 
lowing example z viz. Suppoſe an Annuity: of 3007. 
payable at yearly payments be forborn ,- and all un- 
paid until the end of four years, -the queſtion. is, 
what will then be due, compound. intereſt being 
computed at the rate of 6 per centzm, per awntitn, for 
each yearly payment from the time it becomes dug 
to the end of the ſaid terin of four years ?; Anſwer 
13120, 7 5.84, very near. | big 

It is evident by the queſtion, that there. muſt be 
computed what 300 /. due at the third years end 
will be augmented unto in one year ( to wit; the 
fourth _— at 6 per centum 4 Alſo whiat 30g 1. due at + 
the ſecond years end will be -augmented. unto ui 
wo years (towit, the tied an fourth yoars;) ory 
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wiſe what 300 1. due at the firſt years end, will be 
augme&htted unto, inthe three following years (to 
wit the ſecond, third and fourth years) all which 


ſums being added to 300 /-(the payment due at the . 


end of the fourth year, which 1s incapable of any 
improvement) the aggregatecor fum will be the 
cotal money in Arrear at-the end of the fourth 
year, to wit, 1312,43:*=1. as may appear by the 
following opexation, yzz. 


4 i 


? [4 


ESLLE - | | BY [. 
The laſt payment: of the 'Annuity 
due ar the 56d" of the Fourth year S500 
IS an 150 | VANS 5 
- Again, the 3001. due at the third 
.years-endi, will in/ one year after(_, 
-the rate: of 6'per centum , be augmen-(* 
ted unto; ..". Dit 
 AlfÞ 3oo4l. due at the ſecond; 
-years edd 5 will in two- years at the 
rate of '6'pr# cenrum, per. annum , COm- | , 37.08 
pound-intereſt', be augmented unto 7 ; 
(as appears - by the ficft example of 
the twelfth Rule aforegoing. ) J 
In like manner; 3001, due at the 
firſt yearsend, -will jn- three years beC., -- 20,6 
'augmented:unto. .'. .-. | 
| The ſumme due at four years 
end. 0 1312.38.45 


? 


; The invention of the numbers before-mentioned 
Krns om wmre it will appear, that if an 


- Annvity*or Reat payable at-yearly payments we im» 
| & proved 


LIMI 


UMI 
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proved to the utmoſt at intereſt upon intereſt, and 
all forborn or reſpited unto the end of certain 
years, the total then due will be the ſum of a rank - 
of continual proportionals as many in numbet as 
there are yearly payments, the firſt of which pro+ 
portionals is the firſt (or any one) years rent, and 
theſecond proportional proceeds from the firſt in 
the ſame rate as 106 proceeds from 100, if the rate 
of intereſt be 6 per centwn, (Or as 108 proceeds 
from 100, if the rate of intereſt be 8 per centum; 
&c. ) and ſagtikewiſe the third from the ſecond, 
the fourth from the third, &c. (after the manner 
of the operation in the firſt example of the twelfth 
Rule of this Chapter. 


Otherwiſe. 


Find a principal which may have ſuch propor- 


tion to 3coas 100 hath to6, and ſay by the Rule of 


Three, 4 
6 . 100 : : 30O , 5000 


That .is to ſay, as 61. intereſt hath 100 /. for 4 
principal, ſo 300 /, intereſt . hath 5ooo /. for a 
principal ; then ſeek what 5000 /. will be augmented 
unto, being forborn four years at 6 per centum, per 
«mm, Compound intereſt (after the manner of. the 
firſt example of the twelfth rule aforegoing ;) ſa 
will you ftnd 6312.3848, from which ſubſtraEtihg 
the ſaid principal 5000 1. the remainder (as before 
3s 1312.3848 1. being the ſum which goo!. Annuity 
will be augmented unto at the end of four years, ag- 
cording to the ſaidrate of intereſt; the Annuity be+ 
10g payable at yearly payments:, IF 
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The reaſon of the latter Rule. 


If a principal be put forth at intereſt upon in- 
tereſt payable by yearly payments , and all be for- 
born until the end of certain years, the total:then 
due is equal to the aggregate or ſum of thefe:three 
numbers, to wit, the faid-principal firſt put forth ; 
the ſum of the annual ſimple intereſts of that prin- 
cipal ; and the utmoſt improvement of thoſe ſim- 
ple intereſts by computing intereſt gpon intereſt ; 
wherefore if from the faid aggregate the firſt prin- 
cipal be ſabſtracted, the remainder muſt neceſſarily 
conſiſt of the ſum of the annual ſimple intereſts, 
( which are in the nature of an Annuity ) and the 
utmoſt improvement of thoſe ſimple intereſts ( or 
Annuity ) by computing intereſt upon intereſt. 


The ConFruttion of the followi:g 
Table IV. 


- Upon the aforeſaid grounds, the following Ta- 
ble IV. is calculated , to ſhew what one pound An- 
nuity, payable at yearly payments, and forborn 
any number of years under 31, wilt amount unto 
by computing intereſt upon intereſt at any ofthe rates 
expreſt at the head of the ſaid Table. 

But the ſame Table may be more eaſily compoſed 
Dy the addition of the numbers in the preceding 
Table IIL. in this manner , viz. the firſt number in 
each of thoſe columns in the following Table 1V. 
at the head whereof are placed the numbers' 4, 5; 
6, 7,8, 94 ©, 11, and 12, ſignifying rates of = 
SM = 1994 


UMI 
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tereſt per centum, is 1 or unity , the ſecond number 
in each of theſe columns in the latter Table 
is compogd of 1 or unity, and the firſt number 
in the reſpeCtive columns of the ſaid preceding 
Table 1II. . | 

Alſo the third number in each of the ſaid co- 
lumns of this latter Table is compogd of 1, and the 
ſum of the firſt and ſecond numbers of the reſpe- 


Rive columns or the former Fable , and in that or- 


der the reſt are found ont; or more eaſily thus, the 
third number -in the latter Table .is compogd of the 
ſecond number in the /arrer, and of the ſecond in 
the former ; the fourth number in the latter is com- 
pos'd of the third in the latter, and of the third in 
the former, &c. But you are to obſerve that ac- 
cording to either of theſe ways of compoſing the 
fourth Table by Addition, the numbers in the pre- 
ceding Table*IIIl. ought to be continued to more 
places then are there expreſt- to prevent error 
which may happen by adding of defeCtive decimal 
fractions. | 


Bb5 Table 
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* The uſe of the preceding Table IV... | 


The uſe of the faid fourth Table will be manifeſt 


by the maner of ſolving this Queſtion, 4x. if an 
Annuity of 264.-payable- by yearly payments for 
15 years, be all forboxn og unpaid until the end of 
the ſaid terra, | what will it ou amount unto, upon 
f SOmPurnTrnn of intereſt upon intereſt, at the rate 
M6 per centun, per annum? Anſw. 465 1. 10 5.4 4.2 f. 
yery -near.,:as by the following operation is evi- 
debt; For In De potmng belonging to 6 per cen- 


#9{ro wit, that column which hath the figure 6. 


iced at the-head of it) tight againſt 15 years, you 
Dl fd 8, 25508. which hays that pb, Hos 
of1 þ payab at. yearly payments for 15 years, will 
arthe end. of the {aid term (compound intereſt be. 
omputed|.at 6 per Cent. per annum) amount unto 
231275961. {0r-231. 5-5. 64.4) Therefore multiply- 
ing te; fad tabular number 23.27596 by 20. (20 
beeauſE&the Annuity propounded is 201.) the' pro- 
dudt will be 265.519+, that is 4651. 105.4 4. 2 f. 
which is the:atfwer of the queſtion ; view the fol- 
lowing operation, ; 


noe 5 A Fg | 
v4 1 23427596 3: 20 . (465.5194 
EP LSY 0 20 


= 465151920 


In the fame manner the numbers in the other co- 
lumnaxe to be uſed. - 

\. © XIV. Whena ſum of money is due 

Of rebate at at a time to come; and it is required 

£0006 4/7; to, know what jt is worth in ready 


Sn money x rebate being made at 2 given 
| : Fate 


UMI 


| conſiderable error, 


I 
| 
| 


| [proved 
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rate. of compopnd intereſt , the work will not be. 
much different from the 12 Rule of this Chapter, 


viz there muſt he found a ſeries or rank of conti- 


nual proportionals more in number . by one, than-is 
thenumber of. years/in the queſtion z of which pro- 
qe , the firſt is the money propounded t6 
be rebated, 'the ſecond muſt decreaſe or leſſen from 
the firſt, the third from the ſecond, &c. in ſuch 
manner or rate 2s 100 decreaſeth from 106 (or as 
100 from 108, if the-rate of intereſt be 8 per centum) 
then will the Jaft proportional be the anſiver of 
the queſtion ;So- if 378 +743235 #, be flueat the end 
of four years wholly to come, it will be found to 
be worth in ready moncy 3094. rebate being made 
at compound intereſt at'6 p& cet, as by the four 
following Rules of Tires is manifeſt, which may be 

Y the preceding twelfth rule, where it 


| 
| 
| 
| 


| 
| 
| 
| 
| 
| 


þ 
| 
| 
| 


will appear that 3e07. being forborn 'four years, - 
will at the ſaid rate of compound. intereſt be aug- 
mented unto 378,7430880. 
I. L. 
378.743088 ., 357.3048 
- 57.3048 _ . 337.08 
37,08 - 318, 
318, . . 300. 


Upon this ground the following” Table V. is cal- 
culated, to ſhew what one pound due-at the end of 
any number of years to come, is worth in preſent 
money, rebate being made at the rates of compound 
intereſt, - mentioned in the ſaid Table; by the help 


106 , 100 % 


| whereof and of Afulciplication, queſtions of Tebare - 


[ 
; 
| 


for any ſum propounded may be performed without 
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. (The Conftruftion” of the preceding Table V. 


_.. The numbers 1,2,3,4, &c. to 30, in the firſt co- 
Jupn on the left hand, fignifie years; the numbers 
41 5a 6, 7, 8, 9, 10,11, and 12, placed at the head 
ofthe reſt of the columns ſignifie rates of intereſt for 
x00/. lent for'a:year, and the numbers placed in the 
ſeyeral columns-underneath thoſe rates of intereſt 
are found out by the Rule of Three in decimals, in 
manger following, viz. | 


1,” 104,100:t1 þ' (9615384615, &c. 
I: | 104.100'::,96153846 15+.(,9245562, &C. 
' WW. | 104100 ::,9245562,&Cc. .(,888996 tf 


 Thatisto ſay, Firſt, if 104 decreaſe to 100,-or jf 
104 {, payable az the end of a year to come be worth 
100 4, ready money, what ready money 1s 1 /. due 
at-the end of 2 year to come worth ? Arſwer, 
29615384615 +(0r 195. 24. 3 f, very near) So that 
"96338 is the firſt decimal in the ſecond column be- 
| g to 4 per centumin Table V and is placed right 
againft 1 year inthe firſt column. -_ 

Secondly,” fay in. like manner if 104 decreaſe to 
160, what will .96t5384615, &c, ( the decimal 
fonn by the firſt rule of three) decreaſe unto? 
Anſwer, 924,5562,8&c, the firſt 6 places whereof, to 
wit, - .924556 are-the ſecond decimal in the faid 
column of 4 per cent. which is placed right againſt 
Wo years, | 


Thirdly, 


UMI 
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Thirdly, as 104 is to 100; ſois, 9245562, &c. 
(the decimal found by the ſecond Ryde of Three) to 
.$88996 + (or 175. 94. 1 f,+) whichis the third de- 
cimal in the column of 4 per centurm. Hence it ap- 
ears that 1 /. due at the end. of 3; years to come 
1$ worth .888996 + (or 17 5.9 4. 1 f. and ſomewhat 
ore) in ready money, rebate being made at the 
te of 4 per centum , per anmum), compound inte- 


After the ſame manner the reſt of the decimal 
rations in the ſaid ſecond column, as alſo in the 
ther columns are found out (-mtatis mutands) 


The uſe of the preceding Table V. 


To exemplifie the ſaid fifth Table, let itberequi- 
ed to find out how much ready money will dif- 
harge a debt of 356 /. payable at the end of ſeven 
zears tO come, by rebating at the rate of 7 per cen- 
m,per annum, Compound intereſt ? Anſw.221 1.13 5. 
11 4. 3 f. very near. For in the fifth column, at the 
ead whereof is placed 7, ſignifying 7 per centum, 
right againſt 7 years, I find .622749, which ſhews 
that 1 /. due at the end of 7 years to come is worth 
in preſent money .622749 decimal parts of a 
pound, rebate bcing made at the faid rate of com- 
[pound intereſt. Therefore multiplying the ſaid ta- 
|bular number .622749 by the ſaid 3561. ( the debt 
/propounded )) the product (according to the ſe- 
cond rule of the 26th Chapter)will be 221.698,&c. 
[that is, 2210, 135. 114. 3 f. which isthe Anſwer of 
| the queſtion, See the ſubſequent operation. 
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I . 4622749 :: 356 . (221.698 F 
* 2, "YG 


I 


3736494 
3113745 
1868247 


221| 698644. 


In the ſame manner the numbers in the other co- 
lamns are to be uſed. ; | 
XY. The finding out the preſent 
To find the pre- worth of an Annuity is grounded upon 
OO ? this foundation, to wit, if the preſent 
y 4 | th . 
computation of Money which 1s paid for the purcfiaſe 
compound inte» of an Annuity,to continue any term of 
reſt. years, be put forth at any rate of com- 
pound intereſt, and all forborn until 
the end of the ſaid term, and that the total money 
then due be put into one Scale : alſo if the total ſum 
of the-utmoſt improvements. of the annual payments 
of the Annuity, put forth at the ſame rate of com- 
pound intereſt, from the time thoſe annual payments 
become due until the end of the term, be pur into the 
other Scale,the Scales muſt be even, viz. the ſaid two 
total ſums of money muſt be equal one to the other. 

Now to find out ſuch a preſent worth of an Annui- 
ty, there are divers wayes,ſome of which I ſhall here 
explain by examples : 

Firſt therefore let it be required to find the pre- 
ſent warth of an Annuity of 378.73088 /. to conti+ 
nue three years compound intereſt being computed 
It 6 per cent. per am. Anſwer, 1012.3348 l, : 

|» 
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| It is evident by the queſtion, that there muſt be 
computed (after the manner of the Example upon 
the fourteenth Rule aforegoing) the preſent worth 
of 378 3243233 1. dueat the firſt years end, alſo the 
preſent worth of the like ſum due at the ſecond years 
end, and in like manner for the third ors all 
which particular preſent values being added toge- 
ther, the aggregate or ſum will be the total preſent 
worth of the Annuity propounded, viz. 

1378.743088 /. payable at the end 7 l 


one year is worth in ready: moneyC357.3048 
(as is evident by the fourteenth rule 
[aforegoing.) .... 5 
| ; Alfo the like ſum payable at the 2 
end of 2 years to come is worth in (33 7'© 
ready money .. .. 

Again, the like ſum payable at the? 
end of three years to come , is worth >318. 
in ready money... . 

Therefore the total preſent worth 
of an Annuity of 378.743088 /. 610 2.3848 
continue 3 years is... . 
| Otherwiſe. 

Find a principal which may be in ſuch propor- 

, | tion to the propounded Annuity 378.743088 1. as 
+ | 200Isto 6. Which will be exatly 93 12.3848. for 


6. 100 :: 378.743088 . 6312, 3848 


| Then ſuppoſing this principal fo found to bea 
| ſum due at the end of three years to come, find 
| . what it will be worth in ready money, by diminr- 
ſhing it according to the fourteenth Rule of this 
Chapter, ſo you will find 5300/4, for the ready mo. 
ney equivalent to the ſaid 6312,3848/. due at the 
end 
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end of three years, which ready nioney 5300 /. be- 
Ing ſubtrafted from the faid 6312.3848 /. leaves (as 

ore)-1012.,38481. for the preſent worth of the 
Faid Annuity of 378.743088 /. to.\continue three 
years, compound intereſt being allowed at 6 per 
gentum, per annum. 


The Reaſon of the latter Ryle. 


It will not be difficult to apprehend , that if 
6312,3848 1. ready money be put forth as a Princi- 
pal at intereſt upon intereſt, it will at three years 
end be avgmented unto an Aggregate or ſum com- 
pogd of theſe three numbers, to wit, the ſaid Prin- 
cipal 6312.3848 ; the ſum of the annual ſimple in- 
tereſts of that Principal , and the utmoſt improve- 
ment of thoſe ſimple intereſts by intereſt upon in- 
tereſt : And becauſe (by the operation aforegoing,) 
$3001. ready money (part of the ſaid read money 
6312.3848 1) willat three years end be augmented 
unto 6312.38481. part of the ſaid Aggregate, there- 
fore 1012.3848/. the complement or remaining 
part of the ſaid ready money 6312.3848 /, muſt ne- 
ceſ{farily be augmented unto the complement or re- 
maining part of the faid Aggregate, which remain- 
Ing part laſt mentioned is compoſed of the ſum of 
the aforeſaid ſimple intereſts, and of their utmoſt 
improvement at intereſt upon intereſt, that is, the 
Naid remainder is the utmoſt improvement of- an 
Annuity of $378.7430881. to continue three years, 
compound intereſt being allowed at 6 per centum, 
per annmin, | | 


The 
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The Conſtruttion of the following Table VI. 


Upon the aforeſaid grounds the' following Ta- 
ble VI. is calculated, to ſhew how much ready mo- 
ney an Annuity of one pound to . continue any 
number of years under 31. and payable at yearly 
payments, is worth, upon a computation of com- 
pound intereſt at any of the rates per centam, men- 
tioned at. the head of the ſaid Table. But the faid 
Table VI. may more eaſily be compog'd by the help 
of the preceding Table V. in this manner, viz. the 
firſt number in every of the Columns ( except the 
Column of years) in the following Table VL is the 
{ame with the firſt number in the like Columns re- 
ſpeCtively in the preceding Table V. the ſecond 
number in each of the ſaid Columns of the fixth 
Table is the ſum of the firſt and ſecond numbers in 
the reſpettive Columns of the fixth Table , the 
third number in the ſaid Columns of the fifth Table 
is the ſum of the firſt, ſecond, and third numbersin 
the reſpettive Columns of the fifth Table : Or yet 
more eaſily thus, the third number in the fixth Ta- 
ble, is compoſed of the third in the fifth Table and 
of the ſecond in the ſixth; the fourth number in 
the ſixth Table is compoſed of the fourth in-the 
fifch and of the third in the ſixth ;, the like is to be 
underſtood of the reſt. But you are to obſerve that 
according to this way of compoſing the ſixth Table 
by Addition, the numbers in the fifth Table muſt 
be continued to more places than are there expreſt, 
to prevent error ariſing by the addition of defective 
Decimal fractions. | 
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The uſe of the preceding T able VI. 


The uſe of the ſaid ſixth Table will appear by 
the manner of ſolving theſe two ſubſequent que- 
ſtions, viz. 

Cueſt. 1, What is the preſent worth of an An- 
nuity or rent of 561. per annum payable by year- 
ly payments for 21 years, accompting intereſt up- 
on intereſt at the rate of 6 per centum, per annum ? 
Anſwer, 658 I. 15 s. 9d. very near, thus found: out ; 
In the fourth Column of the preceding Table VI. 
under the figure 6 at the head, and right againſt 
21 years, I find 11.76407, which ſhews that an 
Annuity of 1 /. payable by yearly payments for 21 
years, is worth in preſent money 11.76407 l. ( or 
114, 15s. 34d. 1f. and ſomewhat more) intereſt 
upon intereſt being computed on both ſides at the 
1ate of 6 per centum., per annum ; therefore multi- 
plying the ſaid tabular number 11.76407 by 56, 
(56 becauſe the Annuity propounded is 56 pound) 
the produtt ( according to the ſecond rule of the 
26th Chapter of the preceding Book ) will be 
found to be 658.787, &c. that is 658. 15 5. 9 d. 
very near , Wherefore 1 conclude that the Anſwer 
of the queſtion is 658 /. 15 5.9 d. view the follow- 
ing operation. 
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: ——_— :: 56 , (658,787 + 
5 


7058442 
5882035 


OR —————— 


658178792 


Qweſt. 2, What is the preſent worth of an an- 
nual rent of 45 /. payable by p_ payments for 
21 years, intereſt upon intereſt being compured at 
IO per centum, per annum ? Anſw. 389 |. 3 5s. 10d. 
very near; for in the Column of 10 per centum, in 
the ſaid ſixth Table, right againſt 21 years, and 
under 10 at the head I find this number 3.64869 z 
which ſhews that at 10 per centam, compound inte- 
reſt, an Annuity or rent of 1 /. payable by yearly 

yments for 21 years, is worth in 'ready money 

.64859 /. that is 81. 125. 114. 3f. therefore 
multiplying the ſaid tabular number -8.64869, by 
45 ( the rent propounded ) the product will be 
339.191, that is 389 /. 3 s. 10 d. very near,which 
is the Anſwer of the Queltton. 


I , 8.64869 :: 45 . (399.191 tf 
45 
4324345 
3459476 


__— — — 


389|19105 


In the ſame manner the numbers in the other Co- 


lumns of Table VI. are to be uſed. 
of 8. Moreover 
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Moreover the numbers in the ſaid fixth Table will 
at firſt ſight ſhew how many years 

To find how purchaſe an Annuity to continue 
we mghrart] any number of years under 31 is 
OI Lzuk Worth, to be ſold for preſent mo- 
Dr years is ney, compound intereſt being com- 
worth. puted on both fides , at any of the 
ſaid rates 4, 5, 6, 7, 8, 9, 10, 11 

and 12 per gentum ; ſo if you defire to know how 
many years purchaſe an Annuity iſſuing out of 
Lands for 21 years, to begin preſently, 1s worth, 
if 1t were to be ſold for ready money, when the 
current. rate of intereſt is 6 per centum;, Seek in 
the firſt Column of - Table VI. for 21 years, and 
carry your eye from thence. equidiſtant to the 
head-line of the Table till you come under 6, which 
(as before hath been ſaid) ſignifies 6 per cenrum. So 
jn the fourth Column you will find 11.76407, 
whereof you need only conſider 11.76, which 
ſhews that the ſaid Annuity is worth 11 years 
urchaſe, (or 11 times one years rent whatever 
zt be) and 76 parts of one years purchaſe divi- 
ded into 109 parts, or a 114 years purchaſe and a 
little more. The ſame annuiry when money was 


at 8 per centum was worth 10 years purchaſe and | 


about 5; part of a years purchaſe more,as the num- 
her 1n the Colum of 16 per cemtaur right againſt 21 
years will diſcoycr, 


In like manner ſuppoſing 10 per centur; to be a 
fit rate to be allowed in the valuation of Leaſes of 
houſes, the Leaſe of a houſe for 21 years will be 
faund by the ſaid Table to be worth 8 years pyr- 
chaſe and 5+ parts of a jears purchaſe, or 8 years 


fos 


pu rchaſe- 
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purchaſe and.an half, and half a quarter-of a years 
purchaſe ,. and ſomewhat more ; But note here, 
that in valuing of Leaſes, the rate per centwm is to 
be ſet higher or lower according to the goodneſs of 
the thing leaſed, and the certainty or uncertainty. of 
the rent. | 

XVI. When a ſum” of Money is propounded, 
and it is required to know what An- 
nuity ( to continue any number of T7 cage 
years, and according to any given npyrd inte- 
rate) that ſum will buy , you may rh, 
preſuppoſe at pleaſurg an Annuity for 
the term of years propounded , and find the value 
of that Annuity in ready money (according to the 
fifreenth Rule aforegoing ) at the rate aſſigned - 
then will the proportion be as followeth,  . 


As the value found is in proportion to the ſuppoſed 
Annuity, ſo # the ſum of money — » fo 
the Annuity required, | 


So if it be required to find what Annuity to be- 
gin preſently, and to continue three years 500 1. 
in preſent money will purchaſe, compound intereſt 
being computed at 6 per centum , per annum ; The 
Anſwer will be 187 b, 1 s. 1 d. verynear. 

For preſuppoſing an Annuity at pleaſure, to 
wit, 378.743088 [. payable yearly for 3 years, the 
value thereof in preſent money will ( by the fif- 
tcenth Rule of this Chapter ) be found: to be 
1112.38481, Therefore by the Rule of proportion 
Jay, 

1012.3848 . 378,743088 ;: 500 , 187,054 


Cc 4 That 
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' That bs to ſay, if 012.3848 7. in ready money 
will buy an Annuity of 378.743088 . (to continue 
three years) then 50o{. in preſent money will pur. 
chaſe an Annuity (to continue the ſame term of 
years, and at the ſame rate of intereſt) of 187,054, 
$&c, that is187 /, 15, 1 d, very near. | 


The Conſtrution of the following 
Table VIE. 


Upon this ground the following Table VII. is cal- 
culated to ſhew what Annuity ( to continue an 
term of years under 31, and at any rate of intere 
mentioned at the head of that Table ) one pound 
will pyrchaſe , by which Table, and by the help of 
Adultiplication, queſtions concerning the purchaſe of 
Annuities , Rents or Penſions , by any ſum of ready 
money propounded, may be reſolved withont con- 
fiderable error. But a more ready way to make the 
ſaid Table VII, may be this following, viz. 

Foraſmuch as it isevident by the conſtruction of 
the third Table aforegoing , that one pound ready 
maney is equivalent unto 1.06 /. payable at the end 
of a year to come, at the rate of 6 per centum , per 
a#mny ; therefore this 1.06 is to be the firſt num- 
ber in the Column intituled 6 ger centwn in the 
ſubſequent Table VII, - Again, the preſent value of 
one pound Annuity to continue two years at the 
faid rate will be found by the preceding Table VI. to 
he near r.83339 /. Therefore by the Rule of Pro- 


portion, ſay, 


1:83339 
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1.83339, x ©: 1 « $4543) Cc; 


That is, if 1,83339/. ready money will pur- 
chaſe an Annuity of 1 /. ( to continue two years; 
what Annuity to continue the ſame time will 1 /. 
in preſent money purchaſe ? Arnfwer, an Annuity 
of .54543 1. thatis 10 s. 11 d. very near, to con- 
tinue two years; therefore the ſaid Decimal 
545431. is to be placed as the ſecond number in 
the fourth Column of the ſubſequent Table VII. 
Hence it follows, that if 1 or unity be divided by 
every one of the numbers in all the Columns of 
Table VI. except the firſt Column of years, the 
quotients will give the reſpeftive numbers to be 
placed in the like Columns of the following Table 
VU. in which operation it will be requiſite, that 
the numbers in the preceding Table VI. be conti- 
nued to more places than are there expreſt, to pre- 
vent error that will ariſe by adding of defective 
decimals. 


Table 
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The uſe of the preceding Table vir 6 


Queſt. 1. What Annuity or yearly rent iſſuin 
out Lands, to begin preſently, w.# to ci 
14 years, will 3201. purchaſe, compound intereſt 
being reckoned on both ſides , at the rate of 6 per 
centum, per annum ? Anſw. 34 1.35, 6 d. very near, 
which 1s thus found out, viz. In the fourth Column 
of the preceding Table VII. under 6- at the head 
of that Column, and right againſt 14 years you 
will find this decimal .,10758, which ſhews that 
x /, ready money will purchaſe an Annuity. of 
.107581, ( that is2 s. 14. 2f. +) therefore multi- 
- plying the ſaid decimal .10758 by the ſaid 320; 
the product (according to the ſecond Rule of the 
26th Chapter of the preceding Book) will be found 
to be 34.425, &c. that is 34/. 8s. 64. very near, 
which is the 4:ſwer of the queſtion. 


1 , ,10758 :: 320 « (344425 F 
320 


215160 
32274 


D ————————_— 


34|42560 


In like manner, if 10 per centwn be thought a fit 
rate of intereſt to be allowed in purchaſing Leaſes 
of houſes, 5007. will buy a preſent yearly rent of 
631. 18s. 14. payable for 16 years out of a houſe. 
For underneath 10 at the head of the Sch Column, 
and right againſt 16 years ( in the preceding Table 
VII,) you will fiad this decimal .42781, which be- 

ing 
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ing multiplied by 500, ( the number of pounds 
propounded to purchaſe the Leaſe ) the produCt 
will be found to be 63.90500,that is, 63 /. 185.1 d.+ 
as by the ſubſequent operation is manifeſt. 
I . 412781 :: 500 . (63.905 
500 


63|90500 


XV11. Upon the ſame foundations which haye 
been laid in the 12, 13,14, 15,and 16 
Rules of this Chapter, for the ma- The making of 
king of Tables which reſpect yearly 79s for ha 
payments ; Tables may be made for may pay- 
half yearly and quarterly payments, ments. 
the intereſt of 100 /. for i year, and 
likewiſe for 5 year being firſt agreed upon : For if 
we ſuppoſe that at the rate of 6 /. for 100 /. for a 
year, the intereſt of 1007. for } year is 3 /. the num- 
bers 100 and 103 are to be uſed in the ſame man- 
ner to calculate Tables for half yearly payments, 
as the numbers 100 and 106 have been before uſed 
to form Tables for yearly payments. But if at the 
rate of 6 per centum , per annum , the intereſt of 
100 /. for + year ought to be ſuch, that being added - 
to the ſaid principal 100 1, and the whole put forth 
at intereſt fre the next half year,at the faid rate, the 
ſum then due (to wit, at the years end) muſt exa- 
&ly amount unto 106 /. In this caſe a Geometri- 
cal mean proportional number between the ex- 
treams 100 and 106 muſt be ſought, which mean 
will ( by the following 18th Rule) he found to be 
near 102.956301 +, And then the numbers 100 and 
102.956301, &c. are to be uſed inſtead of the 
DUM=- 
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numbers 100 and 106 in manner aforeſaid. In like 
manner, if it be ſuppoſed that at the rate of 6 per 
centum, per amum, the intereſt of 100 /. for + year 
is 14.105. Or 1.50. the numbers 100 and 101.5 are 
to be uſed for the calculating of Tabl-s for quac- 
terly payments, in the ſame manner as the numbers 
00 and 106 for yearly payments. Bur if at the rate 
of 6 per centum, per annum, the intereſt of 100 /. for 
+ year ought to be ſuch, that being added to the 
{aid tool. and the whole put forth at the ſame 
rate of intereſt for the next + year, and in that 
manner for the third and fourth quarters, and that 
the ſum due at the years end mult exatly amount 
unto 106 /, In this caſe a ſeries or rank of five 
numbers in Geometrical proportion continued 
muſt be conſidered, viz. the principal 1001. (which 
is the leſſer of the two extream proportionals;) the 
three fums (compoſed of principal and intereſt ) due 
at the end of the firſt, ſecond and third quarters 
of the year, (which are the three mean proportio- 
pals) and 1061. due at the years end (which is the 
greater of the two extream proportionals;) now 
between the ſaid extreams 100 and 106, the firſt 
(to wit theleaſt) of the ſaid three mean proportto- 
ralsis to be ſought, which (by the following 20th 
Rule of this Chapter) will be found to be near 
101.4673 F. And then the numbers 100 and 
101.4673, &C. are to be uſed inſtead of the num- 
bers 190 and 106 In manner aforeſaid. 
T fnd aGu- AVI. Twonumbers being given 
metrical mean to find a Geometrical mean propor- 
proportional tional between them ; multiply the 
axagad — two given numbers one by the other 
motegy "* and extract the ſquare root of the 
pro- 
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product, ſo is ſuch ſquare root the mean proportio- 
nal ſought -: for example, if 8 and 18 are two 
numbers given, and it is required to find a mean 
number Geometrically proportional berween them, 
mulrciply 18 by 8, ſo is the product 144, whoſe 
ſquare root is 12 for the mean proportional ſought; 
ſo that 8, 12 and 18, are three numbers in Geome- 
trical proportion continued , viz. As 8 is in pro- 
portion to 12,ſois 12 to18. In like manner a Geo- 
metrical mean proportional between the extreams 
100 and 106 will be fonnd near 102.956301 +, 
XIX. Two numbers being given, to find the firſt 
of two Geometrical mean propor- 
tional numbers between the extreams Tv fn4d the fr 
iven, multiply the ſquare of the leſ- of the Geome- 
fir ex:ream by the greater, and ex- — —_— 
tract the cube root of the product, j,,, brrween 
ſo is ſuch cube root the leſſer of the two extream 
two mean proportionals required : members givens 
for example, if 8 and 27 are aſſigned 
for two extreams, the leſſer mean will be found 12; 
for according to the rule , the ſquare of 8 the leſ- 
{er extream is 64, which being multiplied by 27 
(tne greater extream) produceth 1728, whoſe cube 
root is 12 the leſſer mean ſought, then may the 
greater mean be found more ealily by the Rxle 4 
1hree, fors8 . 12 :: 12 , 18, ſothat 12and1 
are two means Geometrically proportional be- 
tween the extreams 8 and 27, viz. theſe four num- 
bers are in Geometrical proportion continued, to 
wit, 8 . 12 . 18 and 27. . 


KX. Two 
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XX. Twonumbers being given to 
Toe plas find the firſt of three Ave 
trical mean pro- mean proportionals between the ex- 
portionals b- treams given, multiply the cube of 
opwveen Amber, The leſſer extream by the greater, and 
powey extra@ the Biquadrate root of the 
| roduct, ſo is ſuch Biquadrate root 
the firſt (to wit, the leaft) of the three mean pro- 
portionals required : for example, if 2 and 32 are 
two extreams given, the firſt and leaſt of three Ge- 
ometrical mean proportionals will be found to be 
4, for (according to the Rule) the cube of 2 (the 
leſſer extream given) is 8, which being multiplied 
by 32 (the greater extream) produceth 256, the 
Biquadrate roor whereof being extracted (according 
tothe 29 Rule of the 33 Chapter of the preceding 
Treatiſe ) gives 4 for the firſt and leaſt of the three 
means ſought, the other means may be eaſily found 
by the Rule of Three ; for, 


_— 7 $5 7 8 BS - 


So that theſe five numbers will appear to be in 
Geometrical proportion continued, to wit, 


$ > & 0 -- v& 


| Inlike manner the firſt and leaſt of three Geome- 
trical mean proportionals between the extreams 100 
and. 106, will be found. to be near 101.4673, &c. 
Thus have I ſhewed the moſt eaſie wayes (raiſed 
from clear grounds) to make Tables for the reſo- 
lation of the uſual queſtions , which depend upon 
the computation of intereſt, by the help of Aduler- 
plication Only. Queſtions 
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Queſtions to exerciſe the precedent T, ables , With their 
uſe in ſolving Queſtions of the ſame nature, when the 
number of years exceeds 30. 


 ©xefſt, 1. If the Leaſe of a houſe be-worth 1537: 
Fine, and 161. yearly rent , payable yearly for 2t 
years, and the Leſſze bs deſirous go bring down the 
Fine to 501: and ſo to pay the more Rent; the que- 


ſion js,what rent the Tenant ſhall pay; accompcing 


compound intereſt - at the rate of 10 pey centium, per 
annum ? Anſwer, 271. 18s. 13d. near.- ' 


Firſt find the difference between the Fines, which 
is 103 /, Ther after the manner- of the examples of 
the uſe of the preceding Table VII. ſeek what Annui- 
ty or rent to continue 21 years, 1037. ready money 
will purchaſe at 10 per tentam, ſo will you find 11 /. 
18s. 124. which) being added to the 61d rent 16 /. 
gives 271.18 5s. 1434. which the Tenant muſt pay to 
che end that the Fine may be diminiſhed unto 50 /. 

Oueſt; 2. There is a Leaſe of certain Lands to be 
let for 14 years for 2501. Fine, and 441. Rent per at= 
2um,Payable yearly, but the Tenant is defirous ro pay 
leſs Rent, viz; 209 potinds per 47min, ahd to give 4 
greater Fine; the queſtion is what Fine ought tobe 
paid to bring down the Rent to 20 . per annnim, aC- 
compting compound intereſt;at the rate of 6 per cent. 
per annum ? "Anſwer, 473'l; 1 5. 75 4. | 

Firſt find the difference between the Rents, which 
will be 24 pounds per 477m, Thea by the help of the 
preceding Table VI. ſeek what Annuity or Rent of 
24 l. per annu7,00 Contioue 14 years, is worth in rea- 


dy money at 6 per centum, per annum , ſo will you 
D d 3 mo 
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find 2231. 15. 74. which being added to the firſt 


Fine 250 pounds, gives 473 /. 1 s, 74. which the Te- 
nant muſt pay, tothe end the rene may be brought 
down to 201. per annum. . 

QueFF, 3. There is a Leafeof certain Lands worth 
32 l. per annum, more than the rent paid to the Lord 
for it , of which Teaſe: ſeven years are yet in being, 
and the Leſſee is deſirous to take a Leafs in reverſou 
for 21 years, to begin when his old Leaje is expi- 
red, the queſtion is, what ſum of money is to be 
paid for this Leaſe in reverſion , accompting com- 
pound interelt at the rate of 6.per centum;per annum. 
Anſwer, 250h, 7 s. 24, + | 

Firſt by adding the 7 years of the Leaſe in being 
to the 21 years you would have in reverſion after 
thoſe ſeven are expired, the ſum is 28. Thea by the 
preceding Table VI. 


The preſent worth of 1 1. An- 
nuity for 28 years at 6-per cemtumP 13449616 
_ ny intereſt, 8 : | 
ikewiſe the preſent worth o 
1 ]. Annuity for 7 years is $ $5-58233 
Therefore the difference of thoſe 
preſent worths,ſhall be the preſent Þ -,82383 
value of 1 /. Annuity for 21 years 
in reverſion after 7 years 


Which multiplied by 32 ( the 
| c 250,36256 


yearly rent propounded) gives the 
Anſwer of the queſtion, —— — 


Orberwiſe 
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Otherwiſe thus. 


Firſt, By the help of the ſaid Table VI. find out 
how much 321. yearly rent for 21 years is worth 
in ready money , as-if the 21 years were to begin 
preſently, at the rate of 6 per centam, which ready 
money will be found 376.459241. Then by Ta- 
ble V. find what 376.45024 1. dueat the end of 7 
years to come, is worth in ready maney, ſo will it be 
250. 75. 2d. which agrees with the Anſwer before 
found. 

Queft. 4. One would b:ſtow 6307. to purchaſe 
a preſent yearly rent or Annuity of 601. to be paid 
by yearly payments, the queſtion is te know how 
many years the ſaid Annuity muſt continue, com» 

und intereſt at 6 per centum, per dunum , being al 

w2d on both ſides. Anſir: 17 years, and 23 dayes, 
very near. 

Firſt, I divide 630 by 69, the quotient is 10:5, 


which ſhews that 10 years purchaſe and an half are 


given for the Annuity ; then ſearching for 10. 5, 
in Table VI, in the Column of 6 per centum, | find 
it not exactly , but the neareſt lels than ir, 1s 10 
147725, ſtanding right againſt 17 years, and the 
next greater than 10.5 is 10.82760 which is placed 
againſt 18 years, Whencel infer that the Annuity 
muſt continue 17 years and more, yet leſs than 18 
years: Now the proportional part of a year to be 
added to.17 years, may be found out neat enough 
for uſe, thus, viz. ſubtract the faid leffer tabular 
number 10:47725 from the greater 10:82765, ſo 
the remainder will be found .35035 : Allo ſub- 


tracting the ſaid ale” Fm 10.5 ( the quo- 
| Dd 2 
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ent firſt found) the remainder will be .02275 ; then 
ſay by the rule of three in decimals, as.35035 the 
greater remainder is to .02275 the leſſer; ſo is 1 
year (the difference between 17 and x8 years) to 
.0649 parts of a year, or 23 dayes + (as will appear 
by the tourth Rule of the 26 Chapter of the preceding 
Book;) therefore the number of years ſought by the 
queſtion 1s 17 years, .23 dayes. 

Queſt. 5. Ifan Annuity of 96 /. payable by yearly 
payments for 14 years be ſold for 826 /. what rate 
_ of intereſt per centxm, is implied in that bargain ? 
Anſw.7 1. 5s. 7 4d. near. 

Firſt, dividing 826 by g6,the quotient is 8.60146, 
which ſhews how many years purchaſe was given 
for the Annuity ; then ſearching for 8.60416 in 
Tabie VI. in aright line paſſing from 14 years, equi- 
diſtant to the head line of the Table, 1 find it not ex- 
actly, but the neareſt leſs than itis 8.24423- (which 
ſtands in the Column of 8 per cent.) and the neareſt 
greater is 8.74546 (which ſtands in the Column of 
7 per cent.) whence I infer, that the rate of inte- 
r<lt required is between 7 and 8 per cent.) and the 
proportional part of 1/1. to be 2dded to 7 }. may 
be found out near enough for practice thus, v:z. 
» ſubtract the ſaid leſſer tabular number 8.24423 
from the greater 8.74546, the remainder will be 
-50123. Alſo ſubtract 8.60416 (the quotient firſt 
found, which falls between the faid tzbulzr numbers 
from the ſaid greater tabular number 8.74546, the 
remainder will be 141 30zthen fay by the rule of three 
in decimals, as 50123 the greater remainder (* or 
difference between the two tabular numbers) 1s to 
14130 the leſſ-r remainder; ſo is 1 1. (the difference 
between 7 per cert, and 8 per cent. ) 0 —_ 

Co 
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&c. or 5 5.7 d. 2 f, which added to 7l.gives 71.55.74. 
2 f. which is near therate of intereſt p. c. required. 

Queſt. 6. If a yearsrent (or one years purchaſe) 
be paid as a Fize, for renewing or adding 7 years to 
14 years yet to come of an old Leaſe for 21 years, 
and accordingly a new Leaſe be taken for 21 years, 
to begin preſently (which proportion is ordfnarily 
obſerved By Biſhops, Deans, and Chapters, Heads and 
Fellows of Colleges in letting Leaſes of their Lands) 
what rate of intcreſt per centum is implied in that A» 
greement ?* Anſw. 111, 11.5. 84d. 1f. and ſome- 
what more. 

To ſolve this Queſtion, firſt I ſearch in the pre- 
ceding Table VI. to find out two numbers ſo ſeated 
in ſome one Column of intereſt, that one of them 
may ſtand right againſt 14 years, and the other 
againſt .21 years; and fo qualified that the diffe- 
rence between them may be exactly 1 or unity z 
but not finding any two numbers preciſely anſwer- 
ing thoſe conditions, I taxe thoſe numbers that 
come neareſt, whick will be found in the Columns 
of 11 and 12 per cent, for the difference between the 
numbers 6.98186 and 8,07507, which ſtand in the 
Column of 11 per centum, right againſt 14 years and 
21 years,is 1.09321, which exceeds 1 (that is 1 years 
purchaſe) by-.09321; Alſo the difference between 
6.62816 and 7.56200, which ſtand in the Column 
of 1 2 per cent. right againſt 14 years and 21 years, is 
-93384, which wants .06616 of 1; therefore I di- 
vide 1 /[. (the difference berween 11 /. and 12 1. per 
cent.) into two parts, in ſuch proportion one to the 
other, as the ſaid decimals .09321 and ,05616 are 
one to the other ; ſo I find the ſaid parts of 1 /. to 
be near .5848 and .4151, orits.84d. 1f,+and8s. 

Dd 3 3 4. 
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3 d. 2 f.+; the former of which being added to 1 1 per 
gentum, Of the latter being ſubtracted from 12. per 
cent. gives 11.5848 L. or 111. 115.384.1f. +, which 
is very near the rate of intereſt required by the 
queſtion. 5 
 Oneſt.7, What is the preſent worth of 1 /.per an. 
ayable yearly for 10 years, compound iptereſt be- 
fog computed at the rate of 11.5348 }. per cent. Ay. 
5 1.155, © d. very near, which is found ont by the 
help of the preceding Table VI, 1n this manner, wiz, 


The tabular numebr for 10 m_ 5.88923 
at 11 /. per cemtum1ls | 
| The tabular number for 10 years 5.65022 
at 12 per centum 15 

Their difference is 0.23g0l 


Then ſay by the Rule of Three in decimals,as 1 /. (the 
difference between 11 and 12 per cent.) is to .5348 /. 
(to wit, the decimal by which the given rate 1n the 
queſtion exceeds 1 1 per cent. ſo is ,23901 (the diffe- 
pence found out as above) to.13977t, which being 
fubtracted from 5.88923 ( the greater of the two 
tabular numbers above mentioned ) there will re- 
main 5.74946, .or 5/7. 15s.o0d. which is near 
the prefent worth of one pound yearly rent to con- 
tinue 10 years, at the propoſed rate of 11. 58481. 
er CONntum. 

After the ſame manner the preſent worth of 1 /. 
yearly rent payable for 21 years, at the ſame rate of 
intereſt, will be found to be 7.77503. or 71. 15 5. 
6 4. verynear, from which if you ſubſtract 5.74946 
(bcing the afore-mentioned preſent worth of 1 L 
qearly rent for 10 years) there will remain 2.02557 

| | | or 


UMI 


Chap. V. Intereſt. on 
or241. 05.6 d. which is near the preſent worth of a 
Leaſe of 11. rent per annum, fory 11 years In rever-. 
ſion, to begin after 10 years yet to cone in a Leaſe 
are expired; Hence it is evident, that if a Tenant to 
a College hath 10 years yet to come in a Leaſe, at 
14. rent per annum, and deſires to have 11 years re- 
newed, or added to thoſe 10, and ſo. take a new 
Leaſe for 21 years, to begin preſently at . the ſame 
rent, he muſt give 2 /. 05,6 4. or two years pur- 
chaſe and ;Z part of a years purchaſe, very near (ac- 
cording to the fundamental proportion before aſſu- 
med in the ſixth queſtion.) The like may be done 
for any other term of years under 30, by the help 
of the ſaid Table VI. 
_ yet by a Table calculated pur-_ —_ fx 

ofely for the ſaid rate of 11.5848 1. - 
28 centum, (according to the fifteenth _ ward d 
Ryle of this Chapter) queſtions of the 
ſame kind with the two laſt,, may be moreecaſfily an- 
ſwered, and therefore (for that they come often in 
practice) I ſhall here inſert ſach a Table, asI findic 
ready calculated to my hand by Doctor Newton, in 
his Scale of Intereſt lately publiſh*'d , which Table 
1s to be uſed in every reſpect like to the preceding 
Table VI. and will be very ready and uſetul, for the 
proportioning of Fines, in the renewing of Leaſes 
held from Cathedral Churches and Colledges, as 
will be manifeſt by the manner of ſolving the rwe 
following queſtions. 
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Queſt. 3. If a College- 


Tenant hath 7 years yet to . 
come or unſpeprt in a Leaſe [x 


of lands for 21 years, at 1 l. 
yearly rent ,. and deſires to 
þave 14 years renewed or 


added to thoſe ſeven years ,, 


and ſo to 'take a new Leaſe 
for 21 years to begin pre- 
Tently, what muſt he pay for 
aFine? Apſw.31. 35.04. 
The rule for finding ont 
the anſwer of the queſtion 
propoſed, and ſuch like, is 
This; viz,. 
” From 7.77507 ( being 
the number which anſwers 
to 21 years 1n this Table 
VIII. ) fubrract alwayes the 
tabulzr number which he- 
longs . to the number of 
years to. come or unſpent 
In the old Leaſe, ſo the 
remainder will ſhew what 
Fine muſt be paid for the 
years to be renewed or 


added, to make thoſe un- | 


ſpent years in the old 
Leaſe to be 21 years com- 
_ again , af 1). yearly 
ent. 

Sa to ſolve the queſtion 
propoſed, 


Appendix, 


TABLE VIII. 


of 11.15.84. 153 f. 
per cent.compournd 
intereſt. 
Years.|breſent worth. 
'1 | 0.90034 
2 1.69938 
3 2.41922 © 
4 | 3-06438 
5 3.64262 
6 4,16088 
7 4.62540 
8 5.04170 
9 | 5-41496 
10 | 5.74948 
11 | 6.04934 
12 | 6.31819 
13 | 6.55907 
l4 | 6.77507 . 
15 | 6.96868 | 
16 | 7.14226 
17 | 7.29786 
18 | 7.43737 
I9 | 7-59243 
20 | 7.07455 
21 ' 7.77507 


From 


UM 
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From the preſent worth of 1 /. 
yearly rent for-2a years, 3 1-77507 
Subtra& the preſent worth of the 
ſame reat for 7 years (that were un- > 4462540 
ſpent in the old Leaſe.) ———— 
And there will remain the Fes 3.1 4967 
ſought, to wit——— ——-» 


That is to ſay,3,149671. or 31. 3 5. od. (verynear) 
muſt be paid as a Fine, for renewing or adding 14 
years to 7 years,that were unſpent, in the old Leaſe, 
the yearly rent being 1 /. - Alfo the ſaid 3.14967 
ſhews,that ſucha renewal is worth 3 years purchaſe, 
and near ;;< parts ofa years purchaſe(what ever the 
rent be.) 

Ougft. 9. If a Tenant that hath 17 rears yet ta 
come, in a Leaſe of Lands held of a College for 21 


'years, at 50 /. yearly rent, be defirous to renew 4 


years, and ſo make thaſe 17 years to be 21 years 
compl-ar again at the ſame rent, what muſt he give 
for a fine? Anſw.230. 17 5. 2d. 1 f. For, according - 
to the rule before given, 


From the preſent worth. of 1 /. 
yearly rent fpr 21 years $ 1-71507 
Subtract the preſent worth of wr" 


7.29786 


— 


ſame rent for 17 years(that were un- 
ſpent in the old Leaſe.) 
And there will remain - — 0.47721 
Which multiplied by the rent 50 
The ' product will be the Fine NT” 
ſought, to wit, 230. 17 & 2. 1 f. 5 23]86050 


Queſtions 
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Queſtions of this nature may be readily folved 
without the loſs of one ſixteenth part of a. years 
Purchaſe by the help of the following Table 1X, 
which I have drawn from the foregoing Tizble VII. 
for the benefit of ſuch as underſtand not - Decimal 
fractions : for example, if a College-Tenant deſi- 
reth to have 10 years added to 11 years that are to 
come or unſpent in a Leaſe of Lands that he may 
have 2a new Leafe for the term of 21 years to be- 
gin preſently, the following Table IX. ſhews that he 
mulſt give for a Fine 1 years Purchaſe,and 2 quarters 
of a years Purchaſe, and 3 quarters of a quarter of 
a years Purchaſe, viz. one years rent,and half a years 
rent,and three quarters of a quarter of a years rent : 
Suppoling then the rent to be 48 /. per annam, the 
Fine may be computed thus. | 


Re 
One years rent is 48 : O00 : 00 
Half a years rent tis as 2 co.:; oo 
Three quarters of a quarter? 9 : oo : 00 


of a years rent is nn ——— 
The fumis the Fine required 81 : oo : oo 


Whence it appears that the Tenant muſt give 81 /, 
2s 2 Fine, for adding of 1o years to 11 years that 
were unexpired in his old Leaſe, to the end he may 
have a new Leaſe for 21 years in being. 

In like manner the following TablelX. ſhews that 
the Fine for renewing or adding 7 years to 14 years 
that are unſpent ina Leaſe of Lands,o the end there 
way be a new Leaſe for 21 years in being, is valued 
at t years Purchaſe preciſcly,which is the fundamen- 
ral proportion afſumed in calculating the foregoing 
Table VEIL, as before was faid. 
ahribgs TABLE 1X. 


UMI 


Quarters of a year, 
Years Purchaſe. 


| Quarters of a quarter. 
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.._ © The like may be done for renewing any ©- 
| _ term of years under 21, at any rent pro- 
"But becauſe it may ſometimes happen, that the 
number of years in queſtions belong- 
Of finding owt jng to the preceding 3, 4, 5, 6 and 
tabulay numbers -, Tables may exceed 30, I ſhall by 
thn, A. the five following queſtions ſhew, 
how by the mY of thoſe Tables the 
anſwer to any queſtion of that nature may be 
fonnd out near the truth, when the term of years 
is above 30. 

Queſt.10.” If 3401. be put forth at 4 per centum, 
compound intereſt, and both principal and intereſt 
be forborn until the end of 45 years, what will then 
be due ? Anſwer, 19861. very near. 

To reſolve this queſtion and the like, obſerve this 
rule, v:z.Firſt make choice of ſuch numbers of years 
in Table III. that if they be added together will 
make the number of years propoſed in the queſtion, 
as 17 and 28, or 15 and 3o, each of which pairs 
make 45, then looking into Table III. in the Column 
belonging to 4 per centum, you will find right againſt 
17 and 28 years theſe numbers, 1.94790 and 
2.99870, which being multiplied one by the other 
will produce 5.84116 +. or 5l. 165. 1c d. which 
ſhall be the increaſe of 1 /. forborn 45 years at 4 

r centum, Compound intereſt ; therefore multiply- 
ing the ſaid 5.34116 by 340, the Product will give 
1985.994, &c. or 1986 l. very near for the Anſwcr 
of the queſtion. 

The reaſon of the ſaid Rule will he manifeſt by 
this Theorem, viz, If there be a rank of numbers 
ja Geometrical proportioa continued, beginning 

ve1ch 
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with 1 or unity, as 1, 2 4; $, 16, 32,64, 128, &c. 
Alſo if the firſt term 1 be caſt away, and over or 
under all the reſt of the terms there be placed ano- 


- ther rank of numbers, beginning at 1 and proceed- 


ing according to the nAural order of numbers, 
2s 1, 2, 3, 4 5, 6, 7, XC. which may be called the 
Indices of ' thoſe in the firſt rank, after the firſt 
term 1 is caſt away ; I ſay if any two of thoſe re. 
maining Geometrical proportionals be multiplied 
one by the other , the product ſhall be a propor. 
tional correſpondent tv that Index, which is e- 
qual to the ſum of the 1nd:ces anſwering to the two 
proportionals that were multiplied: one by. : the 
other. 


Proport. 2 « 4 . $ . 16 , 32 . 64 128 
Inaices. 1.2.3. 4<' $'e 6 7 


So if 4 and 32, which are the ſecond and fifth 
proportionals in the upper rank, be multiplied 
one by the other, the product is 128 , which ſhall 
be the ſeventh proportional , becauſe the ſum-of 
the Indices 2 and 5, which anſwer to the ſail 4 
and 32, is 7. In like manner becauſe the ſum of 
the Indices 3 and 4 is 7 , therefore if the third 'and 
fourth -proportionals, to wit, 8 and 16, be multi- 
plied one by the other , the product ſhall alſo give 
the: ſeventh proportional 128. Now foraſmuch-as 
the numbers in every one of the Columns , except 
the-firſt Column of years in the preceding Table IL 


are continual proportionals whoſe firſt term is 


1, but *cis excluded our of the ſaid Columns, as 
appears by the Conſtruction of that Table, and for 
that the numbers: of years 1, 2 34 4, 5, &c. are 

placed 
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placed as 7::dices ſhewing the order or ſeat of thoſe 
proportionals inſerted in the Columns, therefore the 
rule before given for continuing that Table to any 
number of years is manifeſt. 

Queſt. 11. If one pound be due or payable 5o 
years hence , what is it worth in ready money, by 
rebating at 5 per centur, per annm, compound in- 
tereſt ? Anſw. .08720, &c. or 1 5. gd. + which is 
found out by the belp of Table V. in the ſame man- 
ner as the Anſwer to the laſt Queſtion; (reſpet 
being had to the ſecond and third rules of the 26th 
Chapter of the preceding Book concerning the mul- 
tiplication of decimal fractions. ) | 

Qweſt. 12, If an Annuity of one pound pay- 
able yearly for 4o years, be all forborn until the 
end of that term 5 what will it then amount unto, 
compound intereſt beipg computed at 5 per centum 
_ anum? Anſw.1201. 16 5. od. thus found our : 

irſt, according to the ſecond way of calculating 
the fourth Fabl in the thirteenth Sei#ior of this 
Chapter, find out a Principal, which may have ſuch 
proportion to 'the propoſed Annuity 1 L as 100. 
hath to 5, ſaying, if 5 /. intereſt hath 180 /. for a 
principal , what principal muſt 1 /. intereſt have? 
wer, 20/, Secondly, ſeck (after the manner of 
the preceding tenth queſtion) what 20 /. will be 
augmented unto being forbora 40 years , at the 
rate of 5 per centun, per amum, compound intereſt, 
foyou will find 140.798 +, from which ſubtracting 
the ſaid principal 20/. the remainder will be 120. 
98+, or 1201, 16s. which i the anlwer of the 
queſtion, 

Queſt. 13. If an Annuity of one pound payable 
yearly for 37 years, bz to be ſold for preſent .mo- 
neyy 


UMI 


Chap. V+ ”.. . {ntereſb. 439 


ney, what is it worth, compound interelt being 
computed on both ſides at 6 per centum, per annum ? 
Anſwer, 14 1. 14's. 9 d. which is/ found out thus : 
Firſt, according to the ſecond way of calculating 
the ſixth Table in the fifteenth; Sett;on of this Chep- 
ter, find out a principal in ſuch proportion to one 
pound (the propoſed Annuity) as 100 is to 6, ſo 
will fich principal be found 16.66666 +, then-af- 
ter the manner of the preceding, eleventh queſtion 
find out the ready money which: is equivalent to 
16,66666, due 37 years bence, {a will fuch ready 
money be found to: be 1.92988. + (or 14. 18 5, 7.4.) 
which being ſubtracted from the. ſaid principal 
16.66666, the remainder will be 14.73678 +, or 
141. 14 5, 9 d. whichis the Anſwer of the Queſtion 
propounded. | 

Deſt. 14. What Annuity payable by yearly pay- 
ments to continue 37 years will-one. pound Purchaſe 
at. 6 per centum,. per annum , Compound intereſt ? 
Anſw, 1 5. 4 d. near, which is found out thus; 
Firſt, find out the preſent worth of one pound An- 
nuity to continue 37 years, which preſent worth 
(by the laſt queſtion) will be found 14.73678 {. 
Then ſay by the, Rule of Three, if 14.73678 /. 
will purchaſe an Annuity of one pound, (to con- 
tinue 37 years) what Annuity to continue the 
ſame term- will 1/. purchaſe ? Anſwer, .06785 +, 
Or 15, 44. which is the anſwer of the queſtion 
propounded, 
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CHAP: VI. 


4A Demonſtration of the Rale of Three, or Rule 
of Proportion. 


on Phe numbers are faid to be proportionals, 
when the firſt containeth the fecond fo of- 
ten as the third containeth the fourth ; likewiſe 
when the firſt is ſach-part of the ſecond, as the third 
isof the fourth : So'theſe numbers following are 
called proportionals, viz. | 

4 £07 Ef2 4 i IR” 

IX I2 . 12 3: 2. 4 15.15 


Thats to ſay, 4 times 6 (or 24) is ſaid to have 
ſuch proportion tos, as 4 times 91(or 36) bath to g. 
In like manner, £ of 12 (or 8) hath, ſuch proportion 
tO 12; as; o0f 15(0r 10) hath to 15, | 


HI. When four numbers are proportionals, the 
produCt ariſing from the multiplication of the 
two extreams is equal to the product of the two 
means. | 


Demonſtration, 


By the preceding Definition in 1. theſe four num- 
bers are proportionals, vi. 


CS, 0 23 & 
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The product of the? -4 x 6 x 9 = 
BxCxD 


two extreams is 


The product of the? 6 « 4 « 9 


two meahs is-- —SCxBxD 


BueS 4 *$*x92_F£6x4x9 
B=xCxD(ICxB xD 
Therefore the Prop. is manifeſt, 


Likewiſe, 


By the preceding definition theſe four numbery 
are Proportionals, v:z. 
x3 X I2. 12 :: 5 x-I5', Is 
The product of the? . Fg 
two extreams is- Ro 3 
The product of -_ 
two Means IS———— 


12 x 2 x 15 


But 5 x 12 x 15 = 12 x 7 & 19 


NY the Propoſition is every way pro- 
ved. 

IT. From the laſt Propoſition ariſeth the Rule 
of Proportion commonly called the Rule of Three, or 
Golden Ryxle, which teacheth by three numbers 
given to find a fourth proportional number in 
this manner, viz. Multiply the ſecond and third. num- 
bers mutually one by the other, and divide the produtt by 
the firft number ; ſo the quotient ſhall be the fourth pro- 
portional number ſought , in a atre(# proportion. This 
Rule hath been fully exemplified in the 8th Chap- 
ter of the preceding Book, and the truth of _ 

| Ee 
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ſaid Rule may be thus demonſtrated, viz, Let there 
be three numbers given to find a fourth in direct 
proportion, viz. if 24 gives 6, whit ſhall '36 give? 
Or as 24 1s In proportiotr tb 6, To 1s 36 to'a; fourth 
proportional number ſ&vght, which fourth propor- 
tional ( whatſoever it be ) we may-ſuppoſe to 
be Q, ard then theſe four numbers will be propor- 
tionals, viz. | | 


26 . V7 $8.0 
Thegefore by the ſecond Propoſition of this 
Chapter. 
24 x Q =.6 «x 36 


And becauſe if equal plarie numbers be ſeverally 
divided by one and the fame number, the quo- 
tients will neceſſarily be equal hxtween themfelves, 
therefore 


6 
Q. === 


Whereby it is manifeſt that the fourth proportio- 
nal number is equal to the quotient that ariſeth by 
dividing the product of the multiplication of the 
ſecond and third proportionals by the firſt, which 
was to be proved. | 
Note, That every Rule of Three inverſe may be 
matte a Ryle of Three dircit , by making the third 
term the firſt, and by proceeding forward to the 
other two terms ; therefore one and the ſame de- 
monſtration ſerveth for both rijles, 
; CHAP. 
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A - Demonſtration of the Double Rule of Fel: 
lowſhip. 


He Dowble Rule of Fellowſhip (commonly called 
the Rule of Fellor: ſhip with time) preſuppo- 
ſeth two things, viz. i. Thar the particular 
Stocks of Merchants in company , have; continued; 
unequal ſpaces of time in the common, Stock; 
2. That at the end of their Partnerſhip, the total 
gain or loſs is to be divided amougſt them, in ſuch 
manner , that their ſhares ſhall have ſuch pro- 
ortion between themſelves:, as thoſe ſums of 
intereſt money have one to another, which at 
any rate per centum, ſimple intereſt only being 
computed, might be gained by the particular 
Stocks, within the reſpeCtive times of their 
continuance in the common Stock :. Now for'the 
effecting of ſuch a proportional partition , the 
faid Double Rule of Fellowſbip gives this direftion, 
viz. Divide the total gain or loſs into ſuch parts, 
which ſhall have the fame propottion one to. the 
other, as is between the products ariſmg out of the 
multiplication of each particular Stock by irs corre- 
ſpondent time. 
For Example, Suppoſe two Merchants 4 and B 
to be'Partners in Lraffick ,. for a certain grime firſt 
| Ee 2 agreed 
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agreed on between them, and that A doth permit 
his Stock of 10017. to be employed in their joynt 
Traffick three months , and that B forbears his 
Stock of 507. eight months; I ſay (according to 
the ſaid Rule of Fellowſhip with time) whatever the 
total gain or loſs be, that part thereof which be- 
longs to A muſt have ſuch proportion to the gain 
or loſs of B, as 100 x 3- (or 300) hath tro5o x8 
(or 400.) This rule hath been fully exemplified in 
the 13' Chapter of the preceding Book ,* and the 
truth thereof, taking the two premiſed Suppoſitions 
for granted, may be thus demonſtrated. 

1. Suppoſing 100 /. (the Stock of A) to gain in 
3 months any certain. ſum of money ,-as two 
pounds; I ſeek-how much 50 /. (the Stock of B)will 
gain in the ſame time, and at the ſaid rate : ſol find 
2 X JO «ti! 
———1, for, 

LOO 3 

WY i 0 -2 x 90 


[ CE—— 


IOO 


2. Having found what 5ol. will gain in 3 
months, 1-feek how much the ſaid 50/7. will gain in 


$36.1 2 X FOX 8 
8 months, at.the ſame rate, and fo I find 
! 00, IOO x 3 
L. for, 
15 2:28:40: , 6 2 x50x8 
ingimp gy urn mr BY ems en 
I 100 I ICOO x 3 


3. Thus it appears , that if 100. in 3 months 
doth gain 2 4 then 5o/. in 8 months will gain » 
the 


Chap. VII. The Rule of Fellowſhip. 445 

| 2 x 50 x Vz 

the ſame rate _ ſo that the proportion 
I00 x 3 | 

of the gain of A tothe gain of B is, | 


2. x 50 x 8 
As 2. 15 t0— 


— 


IOO X 3 


4. If both the terms (to wit, the Axtecedent; and 
Conſequent), of the ſaid proportion be ſeverally mul- 
tiplied by the ſaid Denominator 100 x 3; the pro- 
duds will be in the ſame proportion with the num- 
bers or terms multiplied, (by 17 e 7. Euclid:Yviz.the 
gain af A will be to the gain of B*, 


As 2 x 100 x 3 Isto2 x 5o x8 


5. Laſtly, Becauſe 2 (the ſuppoſitious gain firſt 
allumed). is a Mulriplicator as well in the Antece- 
dent as in the Conſequent of the laſt mentioned pro- 
portion, it may be expung?d out of both, 'and ſo the 
gain of A will be to the gain of B in this proportion 
(which was to be proved) to wit, | 


As 100 x 3 Is to5oxs8s. 
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' CHAPB. VIII. 


A Demonſtration of the Rule of Alligation at- 
ternate, and the uſe of the ſaid Rule in the 
Compoſition of Medicines. 


T.FN order to the Demonſtration . of - the ſaid 

I Rule, I ſhall premiſe this Leama, viz. if the 
difference of any two numbers given, be multiphed 
by a number aſſigned, the product will be cqual to 
the . difference between the - products which ariſe 
from'the multiplication of thoſe two numbers ſeve- 
rally by the number aſſigned. ys 


Suppoſetions. 


Two lines rJAC=10 A B #: 
numbers:given. FBC = 4 | | 
Ee erence. AB = 10 —4 
A multiplicator 2 PI 
aligned,” | £2, 


D E 2 


_ Which ſuppoſitions, and the Diagram being well 
viewed, the truth of the ſaid Lemma will be evi- 
dent, _— | 


| AB x AD=AC x AD,—BC r BE (AD) 


— EY , 


J9-48 5=10 4 $,—4 x $5 


11. To 
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TI. Toadd the more light to the following De- 
monſtration of the rule of Allization alternate, 1 ſhall 
propound a-queſtion which properly belongs to the 
ſaid rule, viz. 'Suppole a Yintner having French 
wines at 5 A. the quart, and at 10d. the quarrt,would 
make a mixture of them in ſuch manner, that he 
might {e]1 the mixt quantity at 7 d. the guart, and 
fo make as much money of the mixture, as if he 
ſhould fell each quantity of wzye :t its own price ; 
the queſtion is toknow what proportion the quan- 
tities of both ſorts of mize in the mixture muſt bear 
one to anqther. Here according to the Rule of Alli- 
gation alzernaze , 1 take the differences between the 
mean price afſigned for the mixture , and the two 
other given prices, and place thoſe differences al- 
ternately, w/z. the difference between 7 and 10 be- 
ing 3, I write 3 againſt 5, likewiſe 
2 being the difference between 7 and $ 10|3 
5, 1 write 2 againſt 10; ſo I conclude, 7 5 |3 
that the quantity to be taken of that ſort — 
of wine of 10d. the quart, muſt haye 5 
ſuch proportion to the quantity of 5 d. | 
the quart, as 2 to3. That is to ſay, if 2 quarts at 
10 4. the quart be mixed with 3 quarts at Fd. the 
quart, the total mixture 5 quarts being ſold at 7 d. 
the quart, will yield as much money as the faid 3 
quarts at. 5 d. the quart, together with the ſaid 
2 quarts at 104. the quart ;, as 1s evident hy the ſyb- 
{cquent work. 


quArts 
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quarts pence quarts perice 


I. bo : £2- $9 --»- 19. 
II. LH 3:;. ap 
IN. 57 20. = 7a J= 39 


From the premiſles it appears , that when two 
things are given to be mixt in ſuch manner as the 
Rule of Alligation alternate requires, the propoſition 
to be demonſtrated will be this, namely, 

Three numbers A.B.C. being given in ſuch ſort 
that A. is leſs than B. but greater than C. if the dif- 
ference between A. and B. be multiplied by C. and 
the difference between A. and C. be multiplied by 
B. the ſum of thoſe products will be equal to the 
produtt ariſing from the multiplication of A. by y 
The ſym of the ſaid differences, 


| Demonſtration, 
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BC | — nxap" Ob = B—C x A 


YLhedifference between B. and A. is B—A.which 


Ptgplicd by C PIpanegrt & is evident by the 
Lemma 
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' Lemma aforegoing in the firſt Seftion of this 
Chapter) CB—-CA. Alſo the difference between A 
and C is A—C. which multiplied by B produceth 
BA—BC. Then the ſam of thoſe two products is 
BA—CA, (for + CB and — CB expunge one the 
other) which ſum is manifeſtly the ſame with the 
product ariſing from the multiplication of A the 
mean price, by B—C the ſum of the aforeſaid dif- 
ferences ( to wit, the ſum of A—-C and BA) for 
 +A and —A expunge one another, 

When more than two things of different prices 
are given ta be mixt as aforeſaid , the Demonſtration 
will not be otherwiſe :* for if the ſum of every two 
 produdts ariſing from the multiplication of two al- 
'ternate differences by their reſpective prices, be e- 
qual to the produCt of the mean price multiplied 
by the ſum of the ſaid differences ; the ſum of all 
the ſaid produQts will alſo be equal to the product 
of the mean price multiplied by the ſum of all the 
differences ; as will clearly appear by view of. the 
ſubſequent work. 
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Moreover, becauſe if equal numbers be ſeverally 

. divided by one and the fame number, ,the quotients 

will be Fypal between themſelves, therefore from 
the premiſes this Corollary will ariſe. 


COROLLARY. 


In the Rule of Alligation alternate , if the aggre- 
gare of the products ariſing from the multiplication 
.of the ſeyeral alternate differences by their reſpe- 
Clive prices, be divided by the ſum of the faid dis 
Tences, the quotient will be equal to the main price. 
This may be a proof of any example of-the ſaid rwe 
of Aligation. EE 


OF THE COMPOSITION OF 
MEDICINES. A 


oo -Dex, = ts 7, Medicines and Simples in re- 

dc i: ” ſpeCt of their qualities are conſi- 
ay ay dered in ſome of theſe five wayes, 
P. Herigon an4 Viz. cither as they are hot or cold, 
MaſtefMore's A- moiſt or dry, or as they are tempe- 
rithmich: rate z ſo that ſach Simples or Me- 
dicines-which work heat in our bodies, are 
faid to be hot , ſuch cold which are the cauſe 
of coldneſs. 

ZH. The mean or middle between the extream 
qualities of. Heer and-Coldyeſs , alſo between Dry- 
ac{s;and Moiſtare , is called T emperage Or the Tem- 
oy | perature g 
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perature:; from which each. of the ſaid qualities hoe, 
cold, moiſt and dry, doth differ in four degrees,ſo that 
a Medicine or Simple is ſaid to be either temperate, 
ar:el{ſc hot, cold, mozt,, Or dry, in the firſt, ſecond, 
third or fourth degree. 

[11. If the numbers 1,2,3,445,6,7,8,9, be placed 
as you ſee from A. to,B, the differences between 5 
(the middle number) and the ſuperiour numbers 
6,7.8,9, will be 1,2,3,4, which may repreſent the 
4 degrees of the qualities hot and dry ; likewiſe the 
differences between 5 and. the inferiour numbers 
4434231, will be 1,2,3,4, which may repreſent the 4 
degrees of the qualities cold and moiſt, the te 
rature repreſented by o, being the mean or middle 
from whence the ſaid degrees do {werve. 


By 
T by 
Bog | 4) 
8 | 3C( Qualitiee hot 
7 | 2( and dry. 
'G I 
5 | oYTemperature. 
+ Qualities cold 
3 tres C0 
2 E and moift. 
Al 4 
m1} 
7 8 


IF. Since the Ryle of Alligation alternate requires 
hat of two things miſcible, the one muſt exceed the 
mean 
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* mean propounded and the other be leſs , therefore 
the queſtzons of A/lgation in this kind are to be 
wrought with the numbers in the aforeſaid Co- 
Inmn AB, for by them the degrees and quilities 
. are. diſcovered, being placed as you ſee in the Co- 
Tamn adjacent to AB, and for diſtinction: [ake, 
thofe numbers in the faid Column AB, may be 
- called the Indices or Exponents of the degrees, which 
Pndices are to beuſed in the ſame manner as the' pri- 
ces of Merchandizes in the queſtions of Alligation 
alternate in Chapter . 14 ofthe preceding Book, 
and therefore thoſe examples may be compared 
with thefe. | 


Prop. I. 


Having divers Simples whoſe qualities are 
known, to make a compoſition or mixture of 
them , in ſuch manner that the quality of the me- 
dicine may be ſome mean amongft the qualities of 
the fimples, and the quantity thereof any quantity 
aſſigned. 

Example 1. An Apothecary hath four ſorts of 
Simples, A, B,:C, D, whoſe qualities are as 
followeth , viz, .A is hot in the fourth degree, B 
is hot in the fecond, C is temperate, and D is 
cold in the third degree ; the queſtion is to know 
what quantities of each ought to be taken, to 
make a Medicine, whoſe quantity may be 12 oun- 
ces, and the quality in the firſt degree of heat ? 
Seek in the aforeſaid column AB, for the Indices or 
E-xponents of the qualities of the Simples given, viz. 
for A which is hot in the fourth- degree , take 9; 
- for B which is. hot -in the ſecond , take 7; wm 
| WHIC 


UM! 
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which is temperate , take 5 ; and for D which is 
cold in the third degree, take 2 ; that done , rank 
thoſe numbers in the ſame manner as the prices of 
Merchandizes in the queſtions of the 14. Chaprer, 
viz. deſcend from the higheſt degrce of hear unto 
the temperature, and ſo proceed downwards to the 
degrees of cold, ſetting 6 the Index or Exponent of 
the mean quality propounded, which is 1 degree of 
heat, as common to them all : then by crooked 
lines or otherwiſe connect two ſuch Indices, where. 
of one may be greater than the mean, and the other 
leſs, and proceeding according to the Rule of the. 
fourteenth Chapter you will find that to make a 
Medicine of 9 ounces, and the quality reſulting to 
be in the firſt degree of heat , you mult take x 
ounce of A (being that Simple which was hot in 
4) 4 ounces of B, 3 ounces of C, and ti ounce of D, 
a5 will be manifeſt by the proof, | 


I E DT The proof. 

gu IifAſonrt =o 

647 [4 B |7 x 4 = 28 
5 SiC, 3 = I9 

2 ti nrwms 

9 9) 54 (6 


Laſtly, by the rule of Proportion you may increaſe 
the Medicine to the quantity of 12 ounces, and yet 
the quality to continue in the firſt degree of heat, 
according to the following operation, 


0472, 
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"4120 
"uno 
uHo 
a0 


Get 1; | of A 
9 . 4 :: 12 . 5x7 | of B 
$33: 13 & TA£& 
9.T :: 12 . 1; | of D 


The quantity aſſigned 12 ounces. 


| By other connexions of the qualities, other quan- 
tities of each Sizple would arife, but that hath been 
ſafficiently manifeſted in the queſtions of the four- 
rcenth Chapter. 

Example 2. Suppoſe there are five Simples, A, 
B, C, D, E , whoſe qualities are as followeth, 
%z. A is hotin 3®, Bis hot in 29. C is hot in 
1*. Discold ini. Eiscold m $9. and itis re- 

nired to mix four ounces of B, with ſach quan- 
tities of the reſt, that the quality of the Zedrcine 
may be temperate ? 


S .U» | 
J E © The proof. 
o [I 1] A $x1 — 8 
7 3 $1] B 1983 = 21 
5L6 "I 1[Ci6x1= 6 
4 3+1[ſ4]D]4*x4=16 
2 18 ZE jJ28u2= 
T1 £1)SS(5 
Preceed 
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Proceed as before, ſo will you find that to make 
a Medicine of 11 ounces,and the quality of the Form 
reſulting to be temperate ,' you mult take 1 ounce 
of A, 3 ounces of B, 1 ounce of C, 4 ounces of ID, 
and 2 ounces of E ; then ſince the quantity of BR, 
iz the compoſition ptopounded' is limited , wiz. 
4 ounces, find-numbers which may be in ſuch pro- 
portion to 4 (the quantity of B aſſigned ) as the 
numbers 1, 1, 4, 2, (the quantities of A, C, D, E, 
in the aforeſaid Compoſition of 11 ounces ) are 
unto 3 (the quantity 'of B in the ſaid Compoſe. 
tion) in manner following : 


S DS VD 
3 . I 2: 4 . 15 of A. 
3 . 1 :: 4 . Iz of C.( ro be mixed with 
3 +. 4 3: 4 «. 53 of D.( 4 omnees of B. 
3 . 237: 4. Fol, 


Prop. It. 


A Medicine being compounded of divers S:mples 
whoſe qualities and quantities are known, to find 
the degree of the Form reſulting, viz. the exact tem- 
perament of the Medicine. E 

Example i. Suppoſe a Medicine to be compound- 
ed of two Sizples, viz, 6 ounces of B hot in 4*. 
and 3 ounces of C hot in 3*. and it is required to 
find the temperament of the Medicine, viz. the de- 
gree and quality reſulting from ſuch mixture? 
Seek in the aforeſaid Column AB for the Indices 

| | of 
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ofthe reſpeQive degrees and qualities of the $;m- 
ples given, and diſpole them orderly in ranks right 


againſt their reſpective quantities ; then multiply 


each 1ndex'by its reſpective quantity, and divide the 
ſum of the products by the ſum of the quantities : {6 
wiltthe quotient be the Index of the degree and 
quality of the Medicine, 


9 x 6 = 54 
8 x 2} — 24 
9) 78 (8; 


So in the ſaid example the Quotient will be 
found 83, which is the Index of 35 degrees of heat, 
and therefore the. ſaid Medicine Is hot- in 33 de- 
grees. 

Foraſmuch as any two quantities miſcible ac- 
cording to the Rule of Alligation alternate , are in 
ſuch proportion one to the other, as the reſpeCtive 
alrernate differences between the mean quality of 
the mixture and the qualities correſpondent unto 
the ſaid quantities, the demonſtration of the afore- 
ſaid 7xle will be maniicit by the Corollary aforegoing 
in this Chapter. | 

Example 2. Suppoſe a eMedicine to be compoun- 
ded' of 4 Srmples, whoſe qualitics and quantities are 
known , v:z. 2 ounces of A hot in 3*. 3 ounces 
of B hot in 2*. 4 ounces of C temperate, and 5 
ounces of D cold in 4*. and let it be m_—_— k. 
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2... 
rn mag. > | _—_—_ 


a. and: divide pe] 


to by i ret ER 

the hequaptites, ny 

ID W + 7 Index/96 4: degrees. 
cold: (Fob the differance betonees 5; the Index fo 
rature, and 4 5 the Index found , we de-.. 

pm of cold ) which is the quality of rhe _ *- 


dicine, 


AS A. 
0 £ 
8 x 2 = 16 
7 X 3 '= 21 
5s Xx 4 = 20 
I xs = $g 
14) 62 (47 js 


Example 3. Suppoſe a Medicine PURAS "Ar mppund- 


ed of ſeyeral Simphs , whoſe qualities. ad quan 


tities are as followeth, viz. 4 _ QUNgFS 
which | is cold in 2®, and moiſt ig 19. 5 rs g's 
in 3*. and (in reſpect of | ryneſs 26d. goiltare) 
temperate z 3 ounces hot in 2*. and dry in 2*. 
ounces hot in 1*. and moiſt in 4*. 4 ounces cold in 
3*. and moilt in "oo the que aetion is to know the 
temper reſulting 

ln the Sn of this queſtign there. muſt be 
two diſtinCt operations, each of them like to that 


in the laſt example, viz. 


Ff 1. Find 


go. 
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- 1. Findin the ſame"iticitterias' beforeyntbedes 
gree and quality: reſulting ftom: the ' commnixtures. 
of the qualities hot and-cold; fo will: youfind's 4 . 
which is th&-Ifdex of 7 Uejttars:0f. hear; (for the: 
difference between 5 ths Index'vf the -tamperature 
ar y 47 -thei Index found!" is ,} degrees" of | 


a 4 
mw S mw = © tw 
a E EF 
3 x 4 =1I2 - 4x 4=10 
8 x 5 =40 — 5.# 5=25 
7 x 3 =21 "© 2 9 x 2} 
6 x 6 = 36 5 3 62 6 
2 # 4 22S; d ne 4 = 18 


22) 117 ($5: |c 22) 80 (35 
2. Find in the ſame manner, the temper reſulting 
from the mixture of the qualities dry and moiſt;ſo 
will you find';,+ which is the Index of 1 ++ degree of 
moiſture, fo the quality of the ſaid Medicine is 4? 
. flegree of heat, -and 1 ;{ degree of moiſture, as by 
the operation i5 manifeſt, Ge 


Ppop. * II. 
To augment or diminiſh a Medicine in quality agcor- 
ding to any degree aſſigned. 49] 
Suppoſe a Medicine to be compounded as fol- 
foweth, viz. 1 dramof a Simple hot in 4*. 2 drams 


hot in 3*. 2 drams hot in 2*, 1 dram hot in 1*, x 
dram 
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dram cold in 1*. and r dram cold in 2% Then will 
the quality of the ſaid Medicine be in 14 degree of 
heat C as will be manifeſt by the ſecond Propoſi- 
tion.) Now let..it be required to augment the ſaid 
Medicine in quality, viz. | to add ſuch a quantity: 
of ſome one of the Ingredients ( or ſome other 
ſimple) which may raiſe: the quality of the Medi- 
cine ; degree; fo that the temperament of the Me- 
dicine after it is increaſe in quantity , may be in 
2%. of heat. Make choice of ſuch a ſimple, the In- 
dex of whoſe quality ray excged the Index of the 
quality aſligned , viz. 'make chvice of that ſimple 
which is hot in 3%. whoſeIndex'is 8, then proceed 
according to the 1 example of the firſt Propoſition ; 
ſo will you find that if r-dram of the aforeſaid Me- 
dicine be mixed with; dranvof that ſimple which is 
hot in 3*. the temper reſulting from ſuch mixture 
will be in-2*; of heat.” ole 

Laſtly,” by the Rule of Three,ſay,if 1'dram require 
z dram; whar ſhall 8'drams (the quantity of the Me- 
dicine-firſt given) require? | 

Anſw. 4.drams : So that if 4 drams of a ſimple 
which is hot in 3*. be mixed with 8 drams of a Me- 
dicine which is hot in 1 5; degree, the temper re- 
ſulcing will be in 2*. of heat, as by the operation is 
manifeſt, 


Compoſition of, &c, Appendix. 

£ O 

"y 
oY 


k 

he 
Fo $3T- 6 & 
The Proof. 


VP 
0 
6x 8==52 
$ x4=—=32 


SEE ot > 


12.) 84 (7 


If it be required to diminiſh a Medicine in qua- 
lity, you are to make choice of ſach a Simple, the 
Index of whoſe quality may be leſs than the Index 
- the quality aſſigned, and then to proceed as be- 
ore, 

Here obſerve, that if in queſtions of this nature, 
the quantities of the Simples be expreſt by wee 
of divers denominations, they are to be reduced to 
that weight which is of the loweſt denomination in 
the queſtion, according to the ſixth Rwle of the 
ſeventh Ch:prey of the preceding Book, 

The augmenting or diminiſhing of a Medicine in 
reſet of quantity z Alſo the finding of the yalue 
of ary quanricty of a Medicine, the prices of the In- 
pr! edicts bring known, will be familiar to ſuch as 

1-++{znd the Rule of Proportion, and therefore I 
: SLOL MIMI if upon them, | 


465 


CHAP 
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of operation is preſuppoſed before the ſaid Rule 


rue vumber ſought, and _ others reſaltjog from 
0 F 3 
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CHAP, IX. 


A Demonſtration of the commgn Rale of Falſe 
by Iwo P ofit ZOMS> 


1. V "Hat the ordinary double Ryle of Falſe is, 
'Y :Y and how to be uſed in reſolving ſuch 
queſtions which cannot be readily ap- 

plied to anyof the other rules of 4richmerick,, hath 
been fully declared in the t5 and 51: Chapters of the 
preceding Book 4 it remaineth to ſhew what kind 


can be applied to the reſolution of a queſtion, and 
x" to. demonſtrate the truth of the Rule ig 
TIL, 
IT. In the ſaid Rwle of Ealſe, look what operation 
the queſtion requires Yo be performed with the 
numb:r fought and ſome given number or num- 
bers, the ſame kind of operation In eyery reſpect is 
to be made with each of the two feigned num- 
bers (commonly called Poſitions) and the ſaid gi- 
yen number or numbers; which threefold proceſs 
being finiſher (whether jt be by any one, or all of 
theſe rules, to wit, Addition, Sybtraftion, Multiplica- 
tion, and RS there will ariſe three remarkable 
numbers or reſults, to wit, one reſulting from the 


the 
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the two feigned numbers; then from theſe three re- 
ſults, the errors are collected, which are nothing elſe 
tar the-drfferences between-the-rrue reſult; and each 
of the two falſe reſults, 

ITT. After the {aid errors or differences are di(- 
covered, the Rule of Fatfe will be of no force, unleſs 
this Analogy or proportionality doth ariſe, name- 
ly, the firſt erroc muſt hayethe ſame proportion to 
the ſecond," #s the differenee: between the 'inmber 
ſought and the firſt feigned number hath" to. the 
difference b<tween the {aid number ſought and the 
ſecond feigned number ; here therefore it may be 
demanded,” what kind of operation will produce the 
{aid Analogy ? 'Torhis'lanfwer, when the queſtion 
requires the number ſoughtto be increaſed, leſſen- 
ed, mulriplied or divided by-ſome given number, cr 
the number--atiſing front ſuch operation to'be in- 
creaſed, leſſened , multiplied or - divided 'by ſome 
given number; in any of thoſe caſes, the aforeſaid 
Analogy will neceſſarily ariſe; as I ſhall'here mani- 
fcſt in-all the faid caſes. Firſt, therefore I ſay when 
unto each of three numbers ( namely the number 

_ foughr'by" the -Rwle of  Palſe 'and the two' feigned 
numbers) -oneand the ſame number 4s added, the 
ſaid Analogy 'will enſue , fot in this caſe thadiffe- 
r-nce between'rhe firſt ſum and the ſecond will be 
equal to:th&Uference between the firſt and ſecont 
of the Tat4thfee numbcfs ; likewiſe the difference 
berween thEfirſt ſum and- the third will be equalto 
the diffexcne@ between the firſt number and the third 
v hich may be proved-io manner following, 


» 4 
ft ” 


6 Sruppoſitions, 
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. The fiſt "lym and the third is equal to the difference 
. betwenithe hiſt oumber Ad the thirds, _-, 


; Tecond IS. 9. | 
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Let there be three numbers, to wit, 


g”— 
I Yn My TY. 


Suppoſe alſo that the firſt number A is greater 
than either of the niimbers B and'Q, 
Suppoſe alſo, ſome number as D' GY to be added 
_ of the ſaid thfee numbers, 1o will the three 
ums 


IS os FR 
10 
1.5 
The propdh toe demonltrated i TON that the 
difference between the fixſt ſum and the ſecond Is 
equal to the differerice between the firſt number 
and th f G d 31210 that , che, difference between 


" Hu> 
> Ho _ 
Und . 


1 
4 


role allarne ; Denipſtzation 


\s 
ed * >» 4s (-  # > 


The at between the bel trimer ad the 


EETHATFEF 5) H-247F03 
«b3% P A- $3 Y -B | Ii "4 
The diffetence between. the ficſt ſur and the ſe- » 


cond is, A f D- $0 
s F E 4 But 


ft. 


he | 


ls Piſmo genic 

-Bnt the latter difference is manifeſtly equal to 
the former ( for + DAf& =D expunge one the 0- 
Ther) towit,. | | 


Ai D-B—D=A—B 
Therefore the'firſt pirt of the propoſition is pro- 
MEE 3: Ns 
Again," the differetice between” the 'fifſt {number 
- -andthethirdis, | 


The difference between the firſt fam*ad" the 
third Is | - 
| Ys ptc—p 


But the lztter diffetetite'is'rhanifeſtly equal tothe 
former , for + D and —D expunge one the 0- 


"A+ D=C—-D=4—C 


' ther; viz. 
| Wheiekvre the propeſitiva is flly proves, 

The ike property mightbe proved ire the ſame 
manner, wlren one and the fithe number is ſbtrated 
from three numbers ſeverally, 

Secondly, when thive minibers (namely the num- 
ber ſought by the rule of Falſe and the. 4wo feigned 

*numnibers)*are ſeverally*! tied by one and the 
ſame number ; the aforementioned Anilogy "will 
tkewife enſue, as may betlivs proved. 
. - TY 

by Sippoſitrons. 
Let there be three Go to wit, 

"M5 35:0; 
3 + % ..8 Sup- 
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e aMo-tharitheficſt ge of is lefs than | 
ithe DE ameinderslS 
\ Suppoſe alſo, each of rhoſe 'rhree-numbers 29ibe 
muttiplied 'by one /and-the:ſame:ammber as D (4) 
-and ths three products tbo theſe, 


'/DA'- (49128: 
DB {I 120 


> ThePropeſiciowto be tricioated: thatthe 
|differvnce! bexwoow the firſt progutt and the ſecond 
hath ſuch proportion to the differenc@ betweenithe 
*Gfſt: produtt'and 'the/third; as\the difference be- 
Iween' the' firſt namber andthe, Fecond hath *to 
-the difference between theatltt. 'number wa 
"third, viz. 


 DB—DA-. {DE—DA 1 Bid . C=A 
8 12D $92 167! gion 


FT 
Foraſinach as/(by the '15tti/Prop, of che Seventh 
-Book of Euclids Elem: ) iff a number (D) . 


ing xwwo numbers (3B—Aand C=H)' 
ther nombers (DB—DAandDC— DA) tho ith 
b Se produced by the'multiplication ſhalſ-be in the 

woof RT as the 'numbers 4mulciplied ae , 


DB-<DA . DC —DA : BA, , Ot 
which was to be'demonſtrared. 

Likewiſe - when 3 numbers are\ divided by - 

2nd'the fame number, the demonſtrarion he 


otherwiſe 


| -OptX%.  \ehe Ralevft Fae, *, 
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SO —— 


by, the-protatÞiill det36b/ the Arſe th this 

I ethe ine Mitt afrer [tothe 

Ffbrmer;iand mayye found by-the re of Falſe; but 

-fach kind of interpretations ahd/inferences are-hot 
alwayes obvious , and therefore ſince the prepara- 
-tivework of the rwlcf! Falſo('after the number js 
taken by gueſs for the number ſought) proceeds 
gradually from one condition in the queſtion toano- 
-ther;>it-wilt-for-the moſt part be'eaſte to determine 
whether the ordinary rule of Falſe Will take*place or 
not, by-comparing the conditions ofa queſtion with 
the note before given... - & * 

Another Example ;, a Certain perſon being deman- 
de whac;tiumber of: Fears he: had 1ived ; anſwergd 
if & of that nuthberrwere mulcipliel'by Zof the ſaine 
quiaber;'theproduft would ſhew tlie ntmber, or his 
age: here it will be in vain to ſearch the number 
ſought (which876) 'by the rule” of Falſe; for the 
2forefientioned Atdlogyor propettionality witnot 
ſucceed, and the queſtion cannot eafily-be reſolved 
wi Albee. 19135 25 ATOULIITOS ION 

Now from this ſuppoſition, that: after the prepa- 
rat)veirork ob:the}de of Falſe is finiſht, the errors 
wil bein ſuch proportion as aforeſaid, I ſhall make 
ifmanifeſt that "the rule of Falſe will diſtover"the 
number ſoughr. G2 RH19QWÞH bo 203 Big - 

V. In the Rule of two falſe Poſitions there are 3 
caſes, viz. the errors are etther*bork# exceſſes and 
noted with +, or clſe both defects and noted, with —, 
or laſtly one of the errors is 'note&With % an@the 

_ other with —, 

In the two firſt eaſes the Rule is this, Multiply 
the Politions or feigned nutfibers by the altern er- 
rors, viz. the firſPoſition by the ſecond —_ 

- E 
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the ſecond Poſition by-the firſt ceror, and referye 
Khoſe produdts ; then dividing the diffececce of the 
aid products by thedifference ofthe ſaid erroa,.the 
guotient-ſhall be:the number ſought by the ques 


The demonſtration of the ſaid (Rule here;fol- 
loweth. 


- 


Caſe 1. When. the errors, are both exceſſes and,ne- 
ted | mith+ . | 


Suppoſitions: 


.t. Let ſome number unknown end ſoughtby 
the: rule .of Falſe be repreſcated by __ FA 
. 2. Letthe; firſt Poſition FRE Ry, 


-ber). be... .. 
ons 1 Andthe ſecond: feigned nymber +4 00 'C 
- ,-; Suppoſe; a}ſo-that B is greater than C,gndeach 


of them greater-than A. 
5- Moreover ſuppoſe the error of the —_— 


Poſztion to, be... 
...6, And the-error of the ſecond Poſition? 


40, be. 6 
- '+7+. Suppoſe alſa;that this Analogy will be found 
in the ſaid numbers, viz. 

B—A, C—A::F,G 


;38. The Propoſition to be demonſtrated, 


5 Demon- 


JMI 


Demonſtration, 
9. Foraſnyde by ſuppsſidion/id 7. 
Bu, C=A:;F,S 


oO, Therefore by COmMparrng the rectangle of the 
extromns to the rectangle of the means. 


GB=GA=FC—FA 
11, And by equaladdition of FA, 
FA + GB=GAz!FC 
12. Again, foxaſmuch as by ſuppoſition in 4*, 
B>C 
13. And conſequetitly out of 4*®. and 12*. 
B—-A > CA 
14. Therefore ont of 95. and 13*, 
F>G6 
3h. Therefore ; 
FA > GA 
16, Theefore 
FA-GA>e 
17. There- 


470. 4 Deen raven « Atendites 
17. Therefore by equal ſubtraction of GB from 
the equation in 11% 55:3 ha 


FAmGA=FC-GB: 1701 .c 


18. Wherefore by dividing both parts of the laſt 
equation by F OY equal ger _ ariſe, Viz. 


7111 £1 
- FO—GB: .- G7 :tn55975 
FF Qi" 


which*was to be demonſtrated; 


A 


Caſe Il. When thy errors are both defets, and noted | 


__— 


"Suppoſiic Trions. 


x. Let ſome_number anknown and ſought A 
by the rple :of Falfe.. be repreſented by. , : ..\ 

2, Let the firſt poſition (or — pom-y p 
ber) be ...... ALD nA _— 

3. And the ſecond poſition, . . 

4. Suppoſe alfo that Bis leſs then C, andeach-; 2 
them leſs then A. 

5- Moreover, ſuppoſe theerror of the firſt E 
Poſition to be ..... k 

6. And the error of the ſecond Poſt tion .."G 

7. Suppoſe alſo that this _—y wil be found 

In the ſaid numbers, v:z. 79 ; 


A—B.A—C::'F.G 
8, The 


UMI 


UMI 
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$. The Propoſition to þe demonſtrated. 
FC—GB -: | 
GT 5:51 EF —G NN _ . 


Demonſtration. 


9, Foraſmuch as by ſuppoſition i in 7 A 


P IT -; 


 A—B., A—C :;Þ,. 6-- 'Q noi; } 


10. Therefore by: roOmparng the rectangle of the 
means to the rectangle of the extreams. 


FA—FC= WG” - 
11. ny by equal addition of F o* 2 OP 
FA=FC + GA=GB - 
_= Again, forafinuch as by ſappadcion i in 4*; 
TY B>C. | 
3.: And conſocucttly: out of 4*. and 12e. 
A—B > A—C 
' 14. Therefore out of 9*. and 13*, 
F>G 


15. Therefore 
FA>GA 


16, Theres 
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16. Therefore © 4 
FA—GA >o 


I-;, Therefore by equatfubtcaction of GA from 
the equation in 11*.. 


FA—GA — FC—GB 


18. Wherefore by dividing both parts of the laſt 
equation by F-G, cqual quotients-will ariſe, viz. 


FCGB 
F—-G 


which was to be demonſtrated. 


Caſe Ill. When one of the errors # an exceſs (to 
wit , noted by +) and the other _ a defel# (noted 


by—?) 

I7this third Cafe the Zulc of Falſe is this, viz. 

Multiply the Poſitions by the altern errors, to 
wit the firſt Poſition by the ſecond error , alſo the 
ſecond Poſition hy the firſt error, and reſerve thoſe 
produtts ; then dividing the fom of the ſaid pro- 
dutts by the ſum of the faid errors,the quotient ſhall 
be the number ſought by the queſtion. 
WS, Demonſtration of this latter Rule here fol- 

eth. 


Art 


Suppoſitions. 
1. Let ſome number unknown and ſought by? A 
the rale of Falſe be repreſented by ...... | 
2. Ler the firſt Poſition be... B 


3. And 
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3. And the fecond Poſition 2 IE TY6 


Poſition $0205 - >5/04 

-6. Andthe error of the ſecond Poſition to be; G 
' 7 Spppoſe alſo that this Analogy, will be found 
1g the ſaid numbers, 2 Yike 


A086 


8; The Ptopoſition to be demonſtrated, 


Demonſtration, 
d. Foraſmuch as by ſuppoſition in 7*. 
BA. A—-C::F.G 


\ 


\ 10, Therefore by comparing the reangle of the 
means to tae rectangle ot the extreams. 


FA-FC= GB—GA 


1t; And by equal addition of FC and GA to the 
laſt equation, this will ariſe. 


| FA + GA=GB + FC 


12, Wherefore by dividing both parts of the laſt 
Gg equation 
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equation by F x G, equal quotients will ariſe, viz. 
GB + FC 


— at a 
CL ooomonetng——nd 
—— 


F+tG 


which was tobedemonſtrated. 


The learned Herigoniae (in cap. 13. Tom. 2. of his 
Curſus Mathematics) hath delivered another way of 
reſolving the zale of Falſe , namely by the two fol- 
lowing rules, viz. | 


When the ſigns. of the Errors are unlike. 


Rxle 1. As the fum of the errors is to the firſt er- 
ror, fo is the difference of the ſuppoſed numbers to 
a fourth proportional ,, which being added ro the 
firſt ſuppoſed number, when the ſaid firſh ſuppoli- 
tion is leſs than the ſecond, or ſubtrated from it 
when it exceeds the ſecond ;, the ſum or remainder 
w1ll be the true number ſought. 


Whenthe ſigns of the Errors are unlike. 


Rule UI. As the difference of the errors is to the 
firſt error, ſo 35'thedifference of 'the ay 6 ro num- 
bers to a fourth proportional., which being added 
ro the firſt ſuppoſed number when the ſigns are— 
or ſubtrafted from it when the:figns are + ; the fum 
or remainder will be the number ſought. 

Both which rules the'ſaid Herigonias demonſtra- 
teth geometrically by lines, upon a-fuppoſicion- of 
the Analogy or Proportionality before mentioned 1n 
th= third Section of -this-EGhapter, andthe fame may 
likewiſe be eaſily demonſtrated according to the 


Piccedent-method'by letters. 
l CHAP, 


Examples of the Rult 


Three mjztly uſed ighing 17 4 (b: of Z 
Bs other rates. SR Was Ny Hoy Fu 4 
Rerling , what isthe vaſpk of x44 grain of that Gold? 

Anſw.. 2.pence. by” 


; o 


1. It (or 34) of $3 of X# of T5 =7re5 
if. 2:3, 8 23 Fary :« tig 


The fraZions being redueed » it will be manifeſt 
dif- 


the - ſecond 5; alſo t 
2 


4y0- Arithmetical Appeneix. 
Sper ens ihe [6i rofinons 6s oy, then ſes 


ox +140 08-2 p 
"17% - eB 4 
The ſecond Sons portipn 
"YT be thffertiee of their portions . I" 
7 oe RIS: BEEtN 


m4 


Lewla 66: Wh Was 
rtion, : and 3; CIMes 0 
po a$Y7 times" of his'fa- 
thers eſtate; the queſtion is, what-wiv! rhe fathers 
eſtate ? Anſw. 569k. : ETEEONT 
wines ==} 5 103; bo: {25 6) 7 T 
| 663 2074 © 200” 0 
ET "200 x 34==700 
70% v9 oo el v ? 568 LEP "1560* Ko 
evi 2 itf}o-2 15 4Þ eiil 
WE hf WA eat Rift i work it $5/Cayes; and 
2' ity WhaPſfine' will the' work be fi- 
doh by?, 54nd B wotking=rogether" Fo | fee 12 
dayes”! 1 T10-MI6TICT ONT BWV 2.14 
Firft fadiavhar quatitity®of the worivilt:be 
done by ; cach workmin "in 0ne and the fame tirhe z 
Then it will bez a$the* ſuf bf tlioſe quintitiey" Is in 
proportion ro'the -ſaid time ,- fo-is-r 6 rhe whole 
" work to thetime wherein ſuch work wilt bniſhed 
by. both Wertinen working rogether. INTE 


dayes 


Chap..X. Queſtians.” 
ning af 2d uf gi o5et- ogke 
ayes work, , deyes Work: 1 
AN "> Sp : 


s P T . » 20 » F . 


Hence it appears that A and B working together 
20 dayes, w1ll finiſh that work once, together with 
2 of the ſame work ; therefore ſay again by the 
Rule of Three, _ : | 


work, adayes , work dayes 
ft . J@xr6% MÞ 4.24 
| Quelt. 5. 

e/Erens adſto leo, tnbuli mihi lumina bina, 
Oſque etiam,” dextrs ſic quoque planta peds. 

Bints dextro oculo, ternis. lacus iſte dicbus ' 
Impletur levo, ſed pede bis gemints.  . 

Ors. ſufficcunt ſex hore.' Dic ſimul ergo, . ". 
Quo ſpatio 05, oculi, peſque replere valent ? 


The ſence is this. A brazen Lion being; placed 
1n an artificial fountain, conveyeth water 1nto a 
Ciſtera. by two ſtreams iſſuing from his eyes, alſo 
by one from his mouth, and by another at the bot- 
tom. of his, right foor. . Now the. Pipes . through 
which theſe ſtreams paſs, are of different capacities, 
in fuch ſort, that by the right eye ſet open alone, 
the reſt of the ſtreams being ſtopt, the, Ciftern will 
be filled in two dayes ( the length of a day being 
ſuppoſed to be 12 hours; by the lefc eye alone.in 
three dayes; by the foot alane in four dayes; and 
Gg 3 by 


oo "n An TY POYS —_ 


zm8 Arithmetical Appanttix, 
by the mouth alone in fix hours. The queſtion is 
fo find in What titmethe Ciftern will he filled, if a 
thoſe ſtreamns be ſet open'at once ? 
Anſwer, 7 day, 


diyes  Ciſl, dayes Cit. 
"EIT > TH 


22. 3 F 
4 , | Wk +: Ws h OF 


, 


Tbe fum «9 7 Cifterns that will be filled in three 
deyes by all the four fireams ruming together : 


en ſay by the rille of Three, 
Ciſt. Dayes 'Cift. day 
95 


» Y £27. Þ 5. oy 


Oueft, 6. A Ciſternn a certain Conduit'is ſupph- 
ed with water by ore pipe of ſuch bignefs,chat if che 
cock A at phe end of the pipe be ſet open, the Ci- 

ern will be ' filled in F hour z moreover at the 
om of the Ciſtern two other cocks Band C are 

| or whoſe capacities are ſuch, that by the Cack 
ſet _ alone (all the reft bring fſtopr) the Ci- 

poked to be full) will be emptied in 14 
alfoby the cock © ſet open alone the Ciftern 
will be 'empried.in 2; honor : now becauſe more 'wa- 
Fer will be infuſed by the cock 4, than can beex- 
=> ws gym the cocks B and C in oneand the farye 
'time; the queſtion js to find in what'time the C1- 


Y ern 


Fern will be filled if all the ſaid three cocks be fr 
"open at once ? Afi, 1 p+ hour. 
Aﬀeer the manner of th 


e fourth queſtion 'of this 
; Chapter 


ſtern is hiked docks ce ſhe cock in the Bid time : 
Laſtly, as the Ciſterns or parts cine. ained are in pro- 
portion to the correſpond me; ſo. .is the 
whole Ciſtern, to the time ney ic will be gain- 
&d or filled. | 


box. > box. cift 


L 23.1::14.(4 
p | Ea {pr re 


how. im14 
Il. wh P Fg ng 2 


11; gained by 


ciſk, hou. ciſk, hok. 
II. 153 5 32 3. hl 


Queſt. 57. Suppoſe a Dog , a Wolf and a Lion, 
were to devour a Sheep, and that the Dog could eat 
up the Sheep i in an hour, the Wolf in4 hour,and tbe 
Lion in- hour z now if the Lion begin to eat x hour 
before the other two, and afcerwards all three cat 
together, the queſtion is,- in what time the ſheep 
would be deyoured ? eF/p. ;:;3 hour. 


bog. how. 
I, Wi 62g % 
Gee 
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Thus it, appears that4 of:the ſheep would be ea- 

ten by thg,Jion , before the Dog = Wolt began 

£0 Eat, 271 7 

- &hs Proceed: according to the fourth euaſtion, 10 
will you. find the remaining 3 to be eaten by them 
all-1n:,3 hour, : which added "- gives 53x hour, in 

which't time the ſheep would be devoured. | 

-” Que. 8. If 120 41, beto bediſtributed amongſt 
og perſons A, B, C, jn ſuch ſort, that as often 

takes 5, B ſhall take 4, 'and as often as B takes 

y , C.ſhall-take 2; what ſhall be the ſhare of 

each 4 

| Anſw. Ag15t. Bargzl. C27 553 


Find three Numbers which may expreſs the pro- 
portions of thcir ſhares,by the Rule of Three, or (to 
ayord fractions) thus, 


7 . 12 6 


thus fernd 

X 3 == I9 
3 Xx 4 —iV2 
4x 4m: B 


— ”y -.F14 
35 - 1207 :: 4157 
=» 8. 27 767 


Quef. 9. A Governour of a certain Garriſon, 
heing deficous to kaow how much money the Porc 
gr palſ-ge of the Garriſon cid amount unto in cr 

[21 


tain months, made choice of a loyal ſervant, giving 
him order to receive. of every Coachman paſling 
with a Coach 4 4. of every Horſman 24.and og 
Footman id. Nowat the years end, the ſervant ma- 
king his accompt to the Governour, giveth him 94/. 
15s. 10d. and lets him know that as often as 5 paſſed 
with Coaches, 9 paſſed on Horſeback ; and as often 
as 6 paſſed on Horſeback, 10 paſled on foot ; the 
queſtion is- how many Coaches, Horſemen; and 
Footmen paſſed ? Anſwer, 25co Coaches , +4508 
Horſemen, : 7500 Footmen. 3 NC 

Find three proportional numbers. after the -man- 
ner of the 8 queſtion, which will be 5, 9, 15,'then 
proceed as followeth, | | 


d. 
5 Coaches .. 20 
9 Horſemen 18 


15 Footmen . T= | 
+ 5 - 2500 

If 45 £ «22750 P) 9 . 4500 

IF . 7500 


or double Ducats,Dollars,and French Crowns, 
the Ducats at 7s. 64. the piece,the Dollars ar 43444. 
and the French Crowns at 65. the plece,to be in ſuch 
proportion, that 5 of-the pumber of Ducats maybe 
equal to * of the number of Dollars, and * of 
the Dollars equal to; of the Crowns, thequeſtion 
j53z how many picces of each coin he ſhall receive fof 
his 780 pounds. 170 
Anſty. 600 Ducats,go0o Dollars, 1 200 Crowns,” 
Find three proportional Numbers ( after;the 
man- 


Lee 10. A Factor would exchange 780/J. ſter- 
ting 


Fir; ff 
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Þ. 54cm tr 


os 


Appendix, 
manner of the eighth queſtion) which will be 6,4,5, 


Thus it appears that fix times the number of Du- 


eats muſt be equal to four times the 


number of 


Dollars, alfo _ unto three times the number 
of Crowns. Then make choice of three numbers 
eo anſwer thoſe proportions, ſuch are theſe, 2, 3, 44 
(for 6 x 2=4 x 3==3 x 4 ) with which numbers 


proceed as followeth, 


E 
2 daucats... + 
3 dollars . 5 
& crowns . . 1 


l. $ .- 23 
fay if ...2f. 780 :: Ji: 9 


ly . 369 
L. ducat L 
$ . 1 7; 225 '. 600 ducats 
doll. 
3 . 1 :: 195 , 900 dollers 
crown 


+ » 1 3; 360 , 1200 crowns, 


Daeſt. 11, Twenty Knights , 30 Merchants, 24 
and 24 Cirrzens, ſpent at a dinner 64 

» Which was divided amongſt them in ſuch 
manner, that 4 Knights paid as much as 5 Mer- 


Ghants, 1 Merchants as much as 16 Lawyers; and 
CLawe 


Chap. I. 
$ Lawyers as much as 12- Citizens; the queſtion 
is, to know the ſum of. money- by alf the 
Knights, alſo by the Merchants , Lawyers and Ci- 
tizens. 

Anſwer, The 20 Knights paid-20 ponds, ' the 30 
Merchants 24 pounds, the 24 Lawyers 12 pounds, 
and the 24-Citizens 8 pounds, 

Find four numbers to expreſs the proportions of 
their payments, by the Rule of Three, or (to avoid 
fraQions) in manner following, fo will the propor- 
tional-ttumbers be 4, 5,8, 12, viz. 4 Knights paid-ay 
much as 5 Merchants,or 18 Lawyers,or 12 Citizens, 


hocoevy + 000900 $ 
Co cod catacds 


G >» £0*£008400 090 I'2 


320 . 400 . 640 . 960 
$:.  "S.-o143 

k AA, 
thus found, 

4 x 10 x $—320 
10 x 
I x 
3 0 
Then preſuppoſing that a Knight is to pay 4 s. 
proceed as followeth, viz. | 


- LL, & ; oo keg, "Y "OT "0A W 5 
s Fe * 
n aa +.) % 


4054 Arithmetical 
et 14 M7: 3 4 J @ 10 x&0 ' 
201 Knights . .o4 
30: Merchants . . 4+. 
24 Lawyers .. . 23 


Appendizg, 


24: Citizens «.. 14 | P.4 
MA 4: 0 50, 

. 2 J 45>. 24 

1+. 8 
P—— 
64 


eſt. 12. A certain man with his wife did uſual- 
ly drmk out a veſlel of Beer in 12 dayes, and the 
husband found by often experience,that his wife be- 
ing abſenr, he drank it'out in 20 dayes; the queſtion 
is, in how many dayes the wife alone could drink it 
out? Anſwer 30dayes. 

Note, It is to be ſuppoſed that the husband in 12 
of the 20 dayes wherein he drank alone, did drink 
as much as in the 12 dayes wherein he drank with 
his wife ; hence it followeth, that in the m— 
$ of the ſaid 20dayes, he drank gs much as his wife 
did in 12 dayes. Therefore by the Rule of Three ſay, 
It 3 give 12, what 20 ? Afr, 30, view the follow- 
ing form of the work. 

From 20 
Subtraft 12 


Ilensf VB... 12::: 20. 30 


Queſt. 13. If a houſe be to be built by three 
Carpenters, A, B, C, working in ſuch ſort, that 
A, alone will finiſh it in 30 dayes B ina 40 dayes 

and 


JMI 


and;:A, B, C, together in-1 5:dayess 20 what time: 
could C alone build the houſe 2 :4A»/w.120 dayes.< -. 
»1:: After the-manner of the faurth queſtion; fipd 
in what time A and Bi working: together will-finiſl 
the houſe ; Anſw. 173 dayes. 
dayes , work: aayes work. 
a 1 + WW +06 

| | ſum Iz 

work '' dayes _. work, dayes- 


8 . 6 + 
I- * 30 . # | FI I 73 


I. Suppoſing, the work of A and B to be perfor- 
med by one perſon, as D, the houſe will be builer 
by'D: 1n-173 dayes, but by D-and C rogether-in 
15: dayes; Then find (according to'the.12th que- 
ftion) in what' tims-© will build the ſame; Anſw: 


120 dayes.. 

fr Darn 9 :; cotflt-rr Tot it 
wort ©! From:'': 117%. ©: ah Jortvs 
brett 1 Subiraft. 15 

236 31: YThbensf:25;. 15 35 194-41 126 


£ 


- 1/The proof: may. be wrought according to the 


fourth ox fifth queſtions. 


Queſt. 14. Two; Travellers A-and B perform a 
Journey to one and the fame place in this manner, 
viz. A travels 14 miles every day, and had trayel- 
led 8 dayes before B began ; upon the ninth day 


"Bets forward, and travels 22 miles every day ; 


the 
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the queſtion is, to find in what time'B ſhall overtake 


A?- Anfw. at the end of 14 dayes. | P 
I. Find how many miles A had travelled before 


B ſet forward ? 4vfiv, r 12 miles; For 


day miles dayes miles 
T + "4 t: ,| 232 
11. Find how many miles B gainsof A in a day; 
Anſw. 83 mites ; For, 


22 14 == 8 


miles | miles ayts 


"HL WES% 1 :: m2). 14 


.: Queſt. 15. There is an Iſland which js '36 miles 
m<epmpals. Noyrif at the ſame time, andfrom the 
ſargeplace, two footmen A and. ſer forward td 
travel round about the ſaid Iſland , and follow one 
another in ſuch manner that A travelleth every day 
p miles, and B 7 miles ; the queſtion is ro find iti 
what ſpace of time they will again meet, alſo how 
many miles, and how many times about the Iſland 
each footman will then havetravelled ? 

eAnfſuer,, They willmeet at the end of 18 dayes 
from their firſt parting z; and then A will have tra- 
velled 162 miles" (or 44 times the compaſs of the 

INand) and B will have travelled 126 miles {or 
34 times the compals of the Iſland.) | 


willes 


UMI 


UMI 
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m—_— dy mics dayes. 


SEE: i 3 =. WS: 
mult. 18 mult. 18. 
by 9 TI 


36) 162 (44 | 36) 226 (32 


OueF. 16. Two footmen A and B depart at the 
ſame time from London towards York, travelling as 
this rate, viz. A gocth 8 miles every day, B go- 
eth 1 mile the firſt day, 2 miles the ſecond day, 3 
miles the third day, and in that —_— he go- 
eth forward, travelling in every following 3 
one mile more than in the preceding day; the que« 
ſtionis to know in how many dayes B will overs 
take A ? 167 

Anſwer, 15 dayes. 

To reſolve this and ſuch like queſtions, double & 
(the number of miles which A trayelleth daily)which 
make 16, from which ſubtract 1, the remainder ig 
1 5 the number of dayes ſought. . 91 

weſt. 17. If Exeter be diſtant from Londow 140 
miles, and that at the ſame time one footman Ade- 
parted from London towards Exceter, travelling 
every day 8 miles, and another B from Exceter to- 
wards London, travdling every day 6 miles,the que+ 
ſtion is in how many dayes they will meet one ano- 
ther, and how many miles each foorman will have 
then travelled ? | | 


Anſwer, 


a8 Arithmetigal Appendix. 


* Axſwer, They will meet at the end of 10 dayes, 
= then A will have travelled 8 mites, and B 60 
miles. | KS 
add $ miles travelled daily by A; 

6'miles travelled daily by B. 
ſum 14 miles which A and B together 
did travel datly. 


m. da. miles da.) | 
14. 1:: 140. 101n Which time A and 
Wy Bwill-meet each other. 

os of Io x 8 = 80 miles travelled by A. 
VU , - 10'x'6 = 60miles travelled by B. 
E 7 _—_ 
© Qweſt. 18. A certain footman A departeth from 
London towards Lincoln, and at. the fame time a- 
nother footman B departeth from Zincoln towards 
Zondon , alſo A travelleth 'every..day 2*- milcs 
more then B. Now ſuppoſing thoſe two Cities 
to be 100 miles diſtant one: from the other , 
andithat: thoſe two: footmen domeert one another 
at the end of 8 dayes' after the beginning of their 
Journeys; the queſtion is, how many miles each will 
have then travelled, as alſo how many miles'each 
travelled daily ?. 
-- Anſwer, | A'6&'miles , B 40 miles. Alſo A tras 
velled 7: miles every day, and B 5 miles. 


- ayi - amles adayes "miles. 

my. 27 8 20 
Hence it appears that at the time of their meet: 
ing A had trayelled 20 miles more than B, which 
NE 20 


UMI 
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20 miles being ſubtracted from 100 miles leave 80 
miles, whereof the half is 40 miles which B had tra- 
velled, therefore A had travelled 60 miles. 

Now to find how many miles each travellel1 


daily, fay, 


adayes miles day miles 
”" $2 Fed 
miles 


Therefore = : travelled - edaily. 


Oueſt. 19. There is an Iſland which is 134 miles 
in compaſs ; now at the ſame time, and from the 
lame place, two footmen A and B begin a journey 
round about the ſaid Iſland, but they travel towards 
contrary parts, at this rate, viz. A travelleth 11 
miles in every 2 dayes, and B 17 miles in 3 dayes, 
the queſtion js to find in what ſpace of time A and 
B will meet one anothery and how many miles each 
will then have travelled ? ; 

Anſwer, They will meet at the end of 12 dayes, 
- then A will have travelled 66 miles, and B 68 
miles. 

After the manner of the fourth Queſtion of this 
Chapter, the time ſought will be found 12 dayes. 


dayes miles dayes miles 
I WOO: 
add 17 

——- ——dayes miles dayes 

33% . 3:5; 134. I2 


H h The 
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The miles travelled by each will be found in this 
manner. | 
dayes miles dayes 
2 .. IT: : 12 . 66 miles trayelled by A. 
3. 17:: 12 . 68 mlles travelled by B. 


Qeſt. 20. If a Clock hath two Indices (or hands) 
one of which (to wit A) is carried twice round 
the whole circumference of the Dyal in one day ; 
and the other (B) once 1a 30 dayes, and that both 
at once ſhewing the ſame point begin to be moved ; 
| the queſtion is, in what time they will be again 
conjoyned ? 

Anſwer, 4; day or {3 hours. 


day Circum. dayes circum. 
I j 3 55,29. 09 
ſubrratt 1 
© J9 


Hence it appears , that in 30 dayes A will have 
run through 60 circumfcrences, and B one circumfe- 
rence only in the ſame time; therefore 4 gains of 
& 59 circumferences in 30 dayes, therefore ſay, 


circum, aayes circum. day 
| 4 Bf Ss 3 
>] 9 pe 5 '®] . #* I . » JF 


Oueſt. 21. If 6 1b. of Sugar be equal in value to 
716. of Raiſins ; 516. of Raiſins to 216. of Almonds 
316, of Almonds to 51b. of Currants ; 216. of Cur- 
rants to 184. how many pence arc the valne of 316. 
of Sugar ? Anſw, 214, FR, 

6 
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L465, = 7 R.3Es 
8B\5sR.= 2 AS 
=4<3 A.= 5 C.>S 
= 2 C. =18 d.\ = 
8C? 4d. = 3S JI 


180 ) 3780 (21 


Oueſt. 22. if 3 dozen pair of Gloves be equal in 
value to 2 pieces of Ribbon ;z 3 pieces of Ribbon 
to 7 dozen of Points; 6 dozen of Points to 2 yards 
of Flanders-lacez and 3 yards of Flanders-lace to 81 
ſhillings; how many dozen pair of Gloyes may be 
bought for 28 ſhillings ? 

Anſw. 2 dozen pair of Gloves. 


*C3G = 2R. 4% 

SY 3K = 7 P. E 

24 6P. = 2 L. $ $2268) 4536 (2 
= 3L = 81 $ V 

E: 28S, = ? G-E 

4536 2268 


Queſt, 23. Suppoſe a Grayhound to be courſing a 
Hare, in ſuch ſort that the Hare takes five leaps for 
every four leaps of the Grayhound,and that the Hare 
is one hundred of her own leaps diſtant from the 
Grayhound , now if three of the Grayhounds leaps be 
equal to four leaps of the Fares, the queſtion is to 
know how many leaps the Grayhourd muſt take be- 
fore he obtain his prey ? 


Anſwer, 1200 leaps. 
_" "oh s IL. If 
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L--If-9 4:3: 4555 


Thus it appears, that 4 of the Graybounds leaps 
are equal to 5-of the Fares leaps ;, and becauſe by 
the queſtion rhe Graybound takes 4. leaps for every 5 
of the Hares, therefore the Grayhound in every four 
of his leaps gains x of one of the Hares leaps; there- 
fore ſay by the Rale of Three, 


Il, If 3 4 £2 100+. 1200 


Bueſt. 24. There is a certain room whoſe Baſis 1s 
a long ſquare, which is in cireuit 50; feet, and the 
height of the walls or ſides of the room is 8; feet ; 
all which walls of . the room except a ſpace taken 
out fora window in the form of a long ſquare, whoſe 
height is five feet, and breadth four tecrt , are to bz 
furniſhed with Hangings of ell-broad ſtuff at 35s. 4d. 
the yard, the. queſtion is to know how much money 
the ſtuff will coſt ? 

Anſwer, 5 |. 175. 634d. 


GgOFg # 85 = 481365 ſquare fect. 
S 44 = 20 {uvtralt 


3; x 3 = 11; ſquare fect in one yard of ſtuff. 


feet d. feet d. 
E211 a6 27 2063; © vgrc3 


Queſt. 25. There is a ceitain Walk which - a 
Og 
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long ſquare, whoſe length is 40 yards, and breadth 
7 yards, to be paved. wirh ſtones ,' each of which 
being in form of a long ſquare is 28 inches in 
length, and 24 inches in breadth : the queſtion is to 
know how many ſuch ſtones will be requilite to 
pave the ſaid Walk ? C1 
Anſwer, 540, 


Inches Inches 

1440 x 252 = 362880 ſquare Inches. 
28 Xx — _ 672 ſquare Inches. 

672. . 1 :: 362880. 540: Stoxes. 


Oueſt. 26. Suppoſe a piece of Tapeſtry. to be 55 
yards Erzliſh in length, and 37 yards in breadth, the 
queſtion is, how many ſquare ells Flemiſh are con- 
tained in that piece of Tapeſtry, when the length of 
1 ell Flemiſh is equal to 5 of a yard Epgzliſh 2 , 

Anſwer, 377 {quare ells Flemiſh. ; 


573 * 33 —=334 ſquare yards. 


Then becauſe zz of a ſquare yard is equal to 1 ell 
ſquare of Flemiſh meaſure (for 4 x 4 = ;3) fay, 


OO HY 
@-- & IT 
If IT - I S ® 55 - 31T5e 


Oueſt. 27. A Workman hath performed a piece 
of Tiling bearing the form of a long ſquare, whoſe 
length is 273 feet, 7 inches; and breadth 21 feet 5 
inches; now when Tiles are fold at the rate of 1 1 s. 
1034. for 1000 Tiles, and every ſquare of Tiling 
conliſting of. 10 feer as well in length as in breadth 
doth take up 1000 Tiles, what doth the faid piece 
of Tiling amount unto ? 

H h 3 Anſwer, 
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Anſwer, 341. 175, 0555554. 


on ' 
L275h4 & 205k = 42 5 ſq fer 


Il, 'r00 . 1424 :; 223322 , $364,990 


Oueſt, 28. A Merchant would beſtow 220 /. in 
Clovyes, Maceand Nutmegs, the Cloves being at 5 . 
the pound ; the Mace at 11 s, the pound, and the 
Nutmegs at 6. the pound ; now he would have of 
each ſorc an equal quantity, the queſtion is how ma- 
ny pounds he may haye of each ſort ? 


Anſwer, 200 lþ. 
LA 
3 
Ty 
6 
32 . 1 5: 4400 .200 
The Proof. 
lb. s, l, 
200 at 5 amounts unto. . « « 50 
200 at 11 amounts wnta, . . IIO 


200 at 6 amounts unto. . . 60 


220 


ff. 29, A Fator is to receive a ſum of money, 

and 1s offered Dollars at 45. 44. which are worth 
but 4 5. 3 4d, of French Crowns at 6 s, 1274. which 
are 
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are worth but 6 5. the queſtion is by which coin he 

ſhall ſuſtain the leaſt loſs ? 
Anſwer, the Dollars. 


d. d. d. d. 
$2! 1.33. 73x. © Ingh 


That is, in receiving the Dollars every 6 s. 14 4. 
loſeth 1523 4. bur in receiving the Crowns 6s. 14 4. 
lIoſeth 17 4. which isa greater loſs than 1:22 4. 

Queſt 30. A Butcher agrees with a Sraſier, for 
the feeding of 20 Oxen, during the ſpace of 12 e- 
qual months, but at 2 months end, the Butcher 
adds 5 Oxen more, aud 6 3 months after that, he 
added 10 Oxen more, and then it is agreed between 
them, that the Grafier ſhall feed them all , ſo long 
time as will be equivalent ro the keeping of the 
ficſt twenty during 12 months; the queſtion is how 
long time he ſhall feed them all, afrer the putting 
in of the laſt 10 ? 

Anſwer, 1 month, 

Conſider, that as he receives more Oxen to feed 
he ought to keep them all the leſs time ; therefore 
work as the queſtion imports by the Rule of Three 


Inverſe. 
mon, Oxen. 
I2 20 
Oxen 2 5 mon. Oxen 
If 20 wo 17 34 + 8 25 


JMI 
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. Examples ofthis Oueſt. 31. Two Merchants, viz. A 
Rule of Fellow- 2nd B, have entred Company ; A puts 
_ in 50o /, and at 4 months end takes 
out acertain ſum, leaving the remainder to continue 
8 months longer, B puts ig 250/. and at five months 
end puts in three hundred pounds more, and then 
his whole ſum continues ſeven months longer. Now 
at the making of their .Accompt A finderh-that he 
hath gained 106; pounds,and B gained 1 334: pounds; 
the queſtion is to know haw much A took out of the 
bank at 4 months end ? 


Anſwer, 240l. | 
25P *# F = 1250 
add 300 


550 *x 7 = 3850 


A—— 


. FIOO 
1333 . $l0O *: 1063 . 4080 | 
FOO x 4 = 2000 ( ſubtraih 
SATA PROERTENE, © 


8) 2080 (260 
Laſtly, $00—260=240 taken out by A. 


The proof. 
A m0. 
CQO | B. & = 2000 
Saubtrabt 2.40 
260 x 8 = 208% 
PRE 
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Queſt. 32. Five Merchants, viz. A,B,C,D, and E 
have gained 2025 /, . which they divide in ſuch ſort 
that Z of the ſhare of A is equal ſeverally to 4 of the 
ſhare of B, Z of C, of D, + of E. The queſtion is, 
what was the ſhare of each Merchant ? 

Anſwer, 4-162 1, B 3241. C4051. D 4861.E 648L. 

Divide a number at pleaſure into fuch parts 
which may be in ſuch proportiqn as the ſhares re- 
quired, and proceed according to the ſubſequent 


operation. 
A 2 
B 4 
C'5 | 
D 6 E. | 
E 8 2 (162 for A, whereof 7 1581 


wph—_—_ + (324 for B, whereof \ 1881 
If25 . 2025:: 45 (405 for C, whereof , ts 81 
6 (486 for D, whereof 5 is 81 

3 (648 for E, whereof 3 ts 81 


2025 


Oueſt. 33, Two Merchants A and B are in com- 
pany, the ſum of their ſtocks is 3001. the money of 
A continuing in company 9 months, the money of 
B 11 months, they gain 200/. which they divide 
equally, the queſtion is to know how mucheach 
Merchaat did put in? 

Anſwer, A 1651, B 1351. 

Divide 300 into tvio ſuch parts which may be in 
proportion as 11tog, ſo will the greater part be 
the ttock of A, and the leſier the ſtock oi B, which 
{tocks being multiplied by their reſpective times, the 
products will be cqual, 

11 
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I 
jo) II . I65 for A 


$0 . 260 22 


9 . 135 forB 


Oueſt. 34. Two Merchants, viz. 4 and B, arein 
company, A did pur in 325 /. more than 3B, and the 
ſtock of A continued in company 7 5 months; B 
put in a certain ſum which is unknown, and it con- 
tinued in company 104 months : afcer a certain 
time they divide the gain equally ; the queſtion is, 
what each Merchant did put in ? 

Anſwer, B 7501. and A 1075 1. 

Divide the product of the difference of their 
ſtocks multiplied by the time of .4, by the diffe- 
rence of their times , ſo will the quotient be the 
ſtock of B.which added to 325 /. gives the ſtock of A 


324 © 7553 .= 243% 
3+) 243753, (750ſtockof B 
add 325 


"1075 ſtock of A. 


Queft. 35. A Goldſmith hath ſome Gold of 24 
ew Carects, others of 22 Carects, and 
Rule of Alliga- 2nother ſort of 18 Carects fine; he 
tion, How the Would ſo mix theſe together that 
fineneſs of gold the maſs mixed might be. 60 1b. and 
end filveris e- that the whole mixture might bear 
ftimartd, v. 20 Carefts fine. How much of each 


PEPE ſort muſt he take ? 


lo. 
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lb, 
C17. of 24 Carefts, 
Anſwer, < 12 of 22 Caretts, 
T | (36 of 18 Cares, 


C24 23 if 3 
20< 22 2 2 
18 a4t2 | 6 


I; -u& 
bo, Wit 3. > 
6 . 36 


Note ; Some may think that queſtions of All» 
a:ion are capable only of ſo many ſeveral an- 
w-Trs as th-re are different wayes to connect the 
ma" rate or price wich the extream rates or prices; 
yet it is ::1Cit certain, that any ordinery queſtion of 
Allizrion, where three or more things are pro- 
pou;:ded to be mixt in ſuch manner as that rule re- 
quirc+, is capable of inicte anſwers, if fractions 
be arinicted, and ſometimes of many anſwers in 
who! nuaivers, which are not diſcoverable by the 
common rule of Alligation : ſo albeit to the laſt 
mer.tioned qurſiioi, ihe taid rule of eAlligation can 
find but one avuſwer only, which is before given ; 
yet there are eight other anſwers in whole numbers, 
which-are theſe that follow (the invention whereof 
I have ſhzwn in the 19th Queltion of the Thirteenth 
Chapter of my Second Book of The Elements of 
Alzebra.) 


of 
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* Of 24 Cares | 18 1 16 | 14 | 10 
Of 22 Caretts 3 6] 9 | 15 
Of 18 Caretts [39 1 38" |'37 | 35 
Of 24 Carefts | 8] 6] 4| 2 
Of 22 Caretts | 18 | 21 | 24 | 27 
Of 18 Caretts | 34 | 33 | 32 | 31 


See Chap. 3. of Queft. 36. An Apothecary hath ſe- 
this Appendix. veral Simples. viz. A hot in 3*. B hot - 
| in 2*.'C temperate,D cold in 2*. and 
E cold in 4*. Now he deſires to make a Medicine of 
thoſe Simples, in ſuch ſort that the temper thereof 
in refpect of quality may be in 1*. of hcat, and the 
quantity 8  Drams, the Demand is what quantity of 
each Simple he muſt take ? FA | 
Anſwer, 4: Drams of A, Dram of B, 1 Drain of 
C,.1 Dram of D,.and 1 Dram of E. 


Indices Drams 
g I, R 9] A. 
| S) I 1]B. 
HV) SY 31C 
3 72 2 | D. 
7 2 2 | E 
17 
Drams 
(9 26 4a. 
L... 0; bÞ&. 
[7 $434 3. 1216 
S-> 4 i 
$3 3 


(I 2% ; 
O.5 Ogrit. 
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Queſt. 37. A Merchant buyeth 2 ſorts of Clothes, 
viz. of blacks and of whites for 68/: 2s. 
after the rate of 21 s. the yard for cn_ of _ 
the blacks; and 12 s. the yard for the Pane] Fay 
white, and he taketh ſo much of each 
ſort, that £5 of the number of yards of the black, 
are equal ro 4 of the white z the demand is how 
many yards he bought of each ſort ? 

| Arſwer, 42 yards of black,and 40 yards of white. 

Oucſt. 38. A certain perſon A payeth unto the 
uſe of B for eyer 25001. in prefent money, upon 
this condition , that B ſhall pay unto A an Annuity 
or yearly rent to be continued four years, the e- 
quality of their agreement being thus grounded, 
Viz. the ſaid 2500/1. is ſuppoſed to be pur forth at 
intereſt for a year (to commence from the time of 
their agreement) at the rate of 8 per centum, per ane 
mum. Then from the ſum of that principal and in- 
tereſt (ariſing due at the years end) the firſt pay- 
ment of the Annuity being ſubtracted, the remain- 
der is likewiſe ſuppoſed to be pur forth at the ſame 
rate of intereſt for the ſecond year ; then from 
the compoſed of this principal and intereſt ( due 
at the ſecond years end) the ſecond payment of 
the Annuity being ſubtracted, the remainder is like- 
wiſe ſuppoſed to be put forth at the ſame rate of in- 
tereſt for the third year; then from this princi- 
pal and interelt the third payment of the Annuity 
being ſubtrated , the remainder 1s in like manner 
ſuppoſed to be pur forth ar the-ſame rate of in- 
ter«{l for the Fourth year : laſtly , from this prin- 
Cipzl and interclt the fourth and Iaſt payment of 
the Annuity being ſubtracted, there mult be nothing 
left : the queſtion is, what ſum of money muſt be 
yearly 
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yearly paid to fatisfie thoſe conditions ? 
Anſwer, 754557550. as will be manifeſt by the ſub- 


Queſt. 39. 


ſequent proof. 
EL 100 . 168 :; 2500, 2500 
Subtralt the firſt payment T5 452327 
194573555 
WH. 100. 108 :: 1945 33885 . 210035435 
Subtratt the ſecond payment 7543932, 
I 34655755 
I. r00'. 108 2: 13469455 - 145353222 
Subtratt the third payment 75459357 
69875752 
IV. 100 . 108 69835573 - «© 75432317 
Subtratt the laſt payment . . . . 75456527 
000 


AMulz, Aſineque duos imponit ſeruulus utres 
Impletos vino ;, ſegnemque ut vidit Aſellam 


Pondere defeſſam veſtigia fitere tarda, 


Hula rogat z, quid chara parens cunftare, gemiſque ? 
Unam ex utre tuo menſuram ſt mihi reddas, 

' Duplum onerts tunc ipſa feram; ſedi tibi tradam 
Unam menſuram, fient equalia utrique 
Pondera ; menſuras dic dothe Geometer iſt as ? 


The ſence is this, A Mule and an Aſs carriel two 
uncqual guantities of Wine , each conſiſting of a 


Certain 
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certain number of meaſures, . in ſuch ſort, that if the 
Aſs inparted one of her meaſures to the Ale, then 
the 24ules number of meaſures ſo increaſed would be 
the double of thoſe which the Aſs had remaining z 
but if the 24wle you" one meaſure to the Aſs, then 
the Aſſes meaſures with that increaſe would be 
equal rothe 4ules remaining meaſures. The que- 
ſtion is, how many meaſures cach carried ? 
Anſwer, the ule 7 and the Aſs 5. 


"Queſt. 40. 
e/Es, ferrnm, [annum miſcens, aurique metallum, 
Sexaginta minas penſantem finge coronam. 
e/Es aurumque duos ſimul efficiunto trientes. 
Ternos quadrames ſtanno mixtum impleat aurum. 
At totidem quintas auri vis addita ferro. 
Ergo age dic falvi quantum tibs conjics aurs 
Miſcendum : dic quantum ers ſtannique requiras : 
Dic quoque ſufficiant duri quot pondera ferri : 
Preſcriptam ut valeas rite efformare coronam. 


The ſenſe is this, Suppoſe a Crown that fhall 
weigh 604, is tobe made of Gold, Brafs, Iron, and 
Tin, mixed together in ſuch proportion, that the 
weigh®of the Gold and of the Braſs together may 
be 4ol. the joynt weight of the Gold and of the 
Tin 4516, and the joynt weight of the Gold and of 
the Iron, 36/6. The queſtion is kow much of every 
one of thoſe four metals muſt be taken ? 

& 
30; of Gold. 
z of Braſs. 
Anſwer, - þ -=4 
14; of Tin. 


Queſt 
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Queſt. 41. One being demanded what was the 
preſent hour of the: day, anſwered , that the time 
then paſt from noon was equal to 5 of 4 of the time 
remaining until midnight. The queſtion is, what a 
clock it was ? (ſuppoſing the time between noon and 
midnight to be divided into twelve equal parts or 
hours.) , 

Anſwer, 35 hour after noon. 

Deſt. 42. .A Factor delivers 6 French Crowns 
and 2 Dollars for 45 ſhillings ſterling ; alſo at a- 
nother time he delivers 9 French Crowns and 5 
Dollars (at the fame rate with the former) for 76 
ſhillings. The queſtion is to know the value of a 
French Crown, alfo of a Dollar ? 

Anſwer, A Crown was valued at 6 5. 14. and 7 
Dollar at 4s. 3 d. 

Sucſt. 43. A certain Uſurer received 36 Dollars 
for the ſimple intereſt of 186 /, lent for a certain 
time unknowns alſo he received go Dollars for the 
gain of 360 /. at the ſame rate of interelit for a cer- 
tain time unkaown ; now the ſum of the months 
wherein both the ſaid numbcrs of Dollars were 
grined was twenty montns. The qucition 1s to 
know in what time as well the 36 Dollars as the go 
Dollars were gained ? " | 


Anſwer , The 36 Dollars were paincd in 8:5 
months, and the 9o Dollars in 11-3 months, as may 
be proved by the Dowble Rule of Three. 

Which anſwer may be diſcovered by the follow- 
ing Canon found out by the Alzebraick Arr. 

Multiply the Dollars firſt gained, the lattcr Prin- 
cipal, and the given time, according to the rule of 
continual Multiplication, fot a dividend ; then mul- 
tiply the firſt principal by the Dollars laſt gained : 


alle 
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alſo multiply the latter Principal by the Dollars ficſt 
gained, and reſerve the ſum of theſe two laſt pro- 
ducts for a Diviſor; laſtly, divide the Dividend 
firſt found by the ſaid Diviſor, ſo ſhall the quotient 
be the time wherein the firſt number of Dollars was 
gained, which ſubtracted from the time given in the 
queſtion diſcovers thetime wherein the latter num- 
ber of Dollars was gained, 


36 x 360 x 20 = 259209 


— —=8* 


186 x 9o, ÞT 300 x 36, = 29700 : 


And conſequently .... 20--8;3z= 11:4 


©. 44. If 3481 Souldiers are tu be Examples of the 
placed in a ſquare battel , how many £*7«4on 
are to be ſet in Rank or in File ? __ 

» Anſw. 59 (for the ſquare root of 3481 is 59) 

Oueſt. 45. If 4050 Souldiers are to he {ct in bat- 
tel in a figure, which beareth the form of a long 
{quire in ſuch manner, that the number in File may 
be ro the number in Rank as 1 to2; how many 
I are to be placed in Rank and how many in 

ile? 

Anſwer, go inRank and 45 in File (found by this 
Canon or generat rule) viz. 

As the greater term of the proportion given Is 
to the leſſer, ſo is the number of men to be placed in 
bartel to a fourth proportional, whoſe ſquare root 
is the leſſer number ſought (whether it be for the 
Rank orFile :) alſo as the leſſer term of the given 
proportion is to the greater ; ſo is the number of 
men to be ſet in batrel to a fourth proportional, 

mf whole 
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whoſe ſquare root is the greater number ſonght(whe- 
ther it be for the Rank or File.) 


I. - I. {2 gayJo Þ 2025 

I. | y/q . 2025 =45 © ( men in File. 

By £5 2 2: go5o . 8100 

IV. | 4/q . S$100==90 ( menin Rank. 
The proof. 


45 x 98 — 4050 
Alſo 45 « 90::1.2 


Or when one of the numbers ſought (whether it 
be for the Rank or File) is found, the other may be 
diſcovered by Diviſion, Viz. 


45) 4050 (90 
go) 4050 (45 . 


Queſt. 46. Suppoſe the wall of a Garriſon to 
be in height 21 feet, and the, breadth of the Moat 
furrounding the faid wall to be 28 feet ; the que- 
ſtion is, what length muſt a ſcaling ladder have to 
reach from the outermoſt ſide of the Moat to the 
top of the Wall ? 

Anſwer, 35. (to wit, the ſquare root of the fum 
of the ſquares of-21 and 28.) 


21 Xx 21 = 441 
28 x 28 = 784 


—_— 


yq 1225 35 


Queſt 
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Qneft, 47. If tool. being put forth for intereſt 
at a certain rate,will at the end of two. years be aug- 
mented unto 112;3<1. (compound intereſt, or inte- 
reſt upon intereſt being computed ) what principal 
and intereſt will be due at the firſt years end? 

Anſwer, 1061. (compoſed of 1001. principal and 
S1. intereſt) which 106/-is\-a mean Geometrically 
proportional between 100 and 112.36. ( and may 
be found by the eighteenth rule of the fifth Chapter 
of this Appendix.) | 


100 X 112.36=11236 (106 


Oueſt. 48. If 100. being put forth for intereſt 
at a certain rate, will at the end of three years be 
augmented unto 115.7625 /, (compound intereſt 
being computed) what principal and intereſt will be 
due at the firſt years end ? | 

Anſwer, 105 1. compoſed of 1001. Principal, and 
51. intereſt) which 10y is the firſt of two mean pro- 
portional numbers between 100 and 115, 7625 /. 
(See the nineteenth rule of the fifth Chapter of this 
Appendix.) | 


Various Praitical Queſtions to exerciſe Decimal 
Arithmetick., in the men/uration of Superficial 
Fioures and Solids. | 


neſt. 49. If the ſide of a ſquare See the ſecond 
- be 3 feet, what 1s ta, no J_ of = 
or content of that Superficies? Or 1} *3riceding 
(which 1s the ſame thing) how many Book, 
tquares , each of which is a foot 
iquare, are cantained in that Superficies ? 
" BEA * Anſwer, 
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Anſwer, 9 ſquare feet, which content is found out 
by multiplying the given ſide 3 by ic ſelf,viz. 3 mul- 
tiplied by 3 produceth'g.  - | 

In like manner, if the fide of a ſquare pavement 
of ſtone be 15.7 feet, the ſuperficial content of that 
pavement will be 246.49 feet, that is 246 feet and 
and an half very near, (for 15.7 multiplied by ir 
felt produceth 246.49.) | 

Likewiſe, a ſquare piece of Wainſcot whoſe ſide 
IS 3.24 yards, will be found to contain 10.49 + 
yards, or 10 yards and an half almcſt; for, 3.24 
multiplied by # ſelf, to wit, by 3.24 will produce 
10.49 t | | | 

 Alſo/ if the ſide of a ſquare picce of Land be 
37.25 perches, the content in ſquare perches (neg- 
tecting the frattion in the product) will be found 
1387, which being reduced (according to the ſe- 
venth Tablet in Rule 4, Chapter 7 of the preceding 
*Þook,) will give 8 acres, 2 roods, and 27 pcrches for 
the content of that ſquare piece of land. 

Owe: 50. If a long ſquare be 8 feet in length 
and 5 feet in'breadrh, whar is the ſuperficial con- 
tent ? 
 Aauſwer, 40 fcet ; which content is found out by 
mulciplying the length by the breadth, viz. 8 
multiplied by *5 produceth 40. So if one of the 
lights of a glaſs window {ſuppoſed to be in the 
form of a long ſquare, hath for its length 3.c6 
fect, and breadth 1-47 feet, the content of thar 
glaſs. will be 4.4982 feer, or 4 feet and an half 
almoſt, ( fcr 3.06 multiplied by 1.47 produceth 
4.4982.) 

in like manner if there be a piece of Wainſcot, 
Plaſtring, or any other ſuperficies ia the form of 
a 
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a long ſquare, which is in. length 6.325- yards and 
in breadth 3.214 yards ; the ſuperficial content will 
be found 20.32 + yards, that 1s 20 yards, one quarter 
of a yard, and ſomewhat. more , for, 6.325 multi- 
plied by 3.214 produceth 20.32 +. 

Likewiſe a piece of Tiliog in the form:of a long 
ſquare whole length is 18.5 teet, and breadth 11.7 
feet will be found to contain 216.45 ſquare feet, 
which will be reduced to 2.1645 ſquares of Tiling 
by allowing (according to cuſtom) i00 ſquere feet 
to one ſquare of Tiling. "ww 

Alſo if a piece of land in the form: of a long 
{quare be 48.75 perches in length , and 136.25 in 
breadth , the Area or content in percnes will be 
found 1767.18 f, which 1767 perches being redu- 
ced will give 11 acres and 7 perches for the content 
of that piece of ground.. . © ad Io > 
| Queſt. 51. Ifir be required to fet forth 4n a Mea- 
dow one acre of praſs to lye in the faſhion. of a 
long ſquare, and that the length thereof be li- 
mited or agreed to be 20 perches , what muſt the 
breadth be ? # 

Anſwer, 8 perches, which breadth is found-gpt 
by dividing 160 ( the number of ſquare perches 
contained 1n an acre) by the given I:ngth 20. 1 
two acres were required, then 320 (to wit, twice 
160) mult be divided by the given ſide, whether it 
be the length or breadth; ſo if 7.25 perches be pye- 
{cribed for the brcavth of cwo acres, the length muſt 
be 44.13 Fperches. 

In like manner , of the breadth of a Board be 
1.32 foot, and it be demanded how far one ought 
ro meaſure along the ſide thereof to have a ſuper- 
fctal foot, or a foot ſquare of that Board ; divide 

v3 3 1 by 


” 
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T by the given breadth, ſo you will find in the 
- quotient this decimal frattion .757 +,which repre- 

ents three quarters of a foot or nine- inches and 
ſomewhat more, and fo much in length ought to 
be meaſured along the fide of that Board ro make a 
" Tuperficial' foot. Likewife if the breadth of a 

board be =—_ in inches, then 144 (the nmnber of 
{ſquare inchesconrained in a ſuperficial foot ſquare) 
being divided by the given breadth , the quotient 
will ſhew how many 1nches ought to be meaſured 
along the ſide of that board to make a ſuperficial 
foot ; ſo the breadth of a board being 9 inches, the 
length forward to make a ſuperficial foot will be 
found 16 inches. | | 

Queſt, 52, If the three ſides of a piece of land 
that lyes im the form of a triangle be 15 perches, 
14 perches, and 13 perches, what is the Area or 
ror of ſquareperches contained in that rrian- 
gle ! | 
eAnfwer, 84 perches, or half an acre and four 
perches , -which content is found ont by this 
Rule, 0:z. 

From half the ſum of the three ſides of any plane 
triangle ſubtrat each of the three ſides ſeverally, 
and note the three remainders ; then multiply the 
Jaid half ſum and thoſe three remainders one into 
the other (according to the rule of continnal Multi- 

lication;) thatdone.,extract the ſquare root of the 
aſt produet, fo ſhall ſuch ſquare root be the Area 
or content of the triangle. 
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Perches 
I5 
The 3 ſides of a triangle _—_ 3s 
I3 
The ſum of rhe 3 fides — 4.2 
The half of that lum —— ——-—21 
The 3 remainders found out by ſub- > 


traQting each ſide from the half ſum—) g 


The ' product ariſing from the con-C . . 
tinual 'multiplication of the four laſt? 7056 
numbers — 

The ſquare root of which product is F'g,, 
the content required, to wit, — 


Another Example. 

Percbes 
I20 . 5 
The 3 fides of a triangle —<112 .6 
© 90. 3 
The ſum of the 3 ſides —323 . 4 
The half of that ſum———- 161 , 7 
The 3 remainders found by ſubtra- 26 : 
Cting each ſide from the half ſum = ; 4 


The product ariſing from@ . .. . $5 
the continual mulrtiphcation& 23355380 . 1096 
of the four laſt numbers — ' 

The ſquare root of that produtt—4832 . 7 t 

, I1 4 Wherefore 
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Wherefore I conclude that the content of a plane 
triangle, whoſe three ſides are 120.5 perches 112.6 
perches,and 90.3 perches,is 4832.7 + perches,which 
reduced give 30 acres and 32 perches (the fraction 
of a perch being neglected.) - | 

Now foraſmuch as every irregular piece of 
ground may be divided into triangles , for a four- 


{1ided field will be divided into two triangles by 
one. imaginary ſtreight line leading overthwart' 


from corner to corner. called a © Diagonal Ine ; a 
five-ſided field into three triangles by two Dzago- 
xals ; a ſix-{ided ground into four triangles by three 
Di:agozals, &c. the rule before given-will: be' of 
excellent uſe to find out the Contents. of | large 
fields, eſpecially if the land be of a dear value, as 
alſo when any controverſie ariſeth by the: reaſon of 
the different admecaſurements of Surveyors of land : 
for if the ſides of thoſe triangles be mcaſured in 
the field , and their lengths be agreed on, all Ar- 
tilts to whom the reaſon of the rule before given 
is known, will agree in one and the ſame contenr. 
But yet this way of meaſuring prefuppoſeth that 
there Is no obſtacle, as Water, Wood, or other 
impediment, to hinder the meaſuring of the ſides 
of thoſe triangles into which the. field is divided as 
aforeſaid. 

Queſt. 53. If the diameter of a Circle be 28.25, 
what is the circumference ? | 

Anſwer, 88.7.:9 +: for as 113 is In proportion 
to3553 Qr aS$ 11s to 3.14159, fo is the diameter to 
the circumference : Therefore multiplying alwayes 
the diameter given bythe ſaid 3.14159 the produt 
Shall be the circumference required, 

Sueſt. 54, It the diameter of a Circle be 28.25, 

whaC 


UM 
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what is the ſuperficial content of that Circle ? 

Anſwer, 626.79 + : for as 1 jisin proportion to 
.78539, ſois the ſquare of the diameter to the ſuper- 
ficial content. Therefore muktiphying alwayes the 
faid decimal fraction .78539 by the ſquare of the 
given diameter (which ſquare is the product of the 
multiplication of the diameter by it ſelf ) che pro- 
duct ſhall be the ſuperficial content required. 

Queſt. 55. It the diameter of a Circle be 28.25. 
what is the ſide of a ſquare which may be inſcribed 
within the ſame Circle ? 

Anſwer, 19.975 + for the ſquare root of half the 
ſquare of the diameter, or the ſquare root of the 
double of the ſquare of the ſemidjameter, ſhall be 
the ſide of-the inſcribed ſquare ſought. Otherwiſe, 
AS 1 is t0.707106, 1o is the diameter to the ſide re- 
quired. Therefore if you multiply (alwayes) the 
ſaid .707106, :by the diameter given, the product 
will-be the ſide of the inſcribed ſquare required. 

®ueſt. 56. If the Circumference of a Circle be * 
88.75 what is tte diameter ? 

Anſwer, 28.249 + foras 355 Is tO413, or as 1 is 
to .318309, ſo is the Circumterence to the Diame- 
ter. Therefore if .3138309 be multiplied alwayes 
by the given Circumference, the product ſhall be the 
diameter required, 

Queſt. 57. If the Circumference of a Circle be 
88.-5, what is the ſuperficial content of that 
Circle ? 

' Anſwer, 626.801 +; foras1 is t0.079578. ſo is 
the {ſquare of the Circumference to the ſuperficial 
content. Therefore if .079578 be alwayes multi- 
plied by the ſquare of the given circumference, the 


-product ſhall be the ſuperficial content ſought, 


Oneſt, 
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Oneft. 58. If the circumference. of a Circle be 
88.75. wh is the: ſide-of a =— that may be- i in- 
fcribed within the ' fame Circle ? 

Anfiwer, 194975 +; for as1 is t0.225078 , ſo'is 
the circumference to the fide required. Therefore 
if. .225078 be alwayes multiplied |by the circumfe- 
rence given, the product will be the fide of the in- 
{cribed ſquare fought. 

Beſt. 3g. If the ſuperficial content of a Circle 
be 626, 32 what is'the diameter ? 

Anſwer, 28.25+; foras 1 is to 1.27324, ſorsthe 
content to the ſquare of the diameter. Therefore 
multiplying alwayes 1.27324 by-the given 'content, 
the {quare root rn that product ſhall be the diameter 
60. If che ſuperficial content of a Circle 
be'626. 8, what is'the circumference ? 

Avfwer, 88.75 +. for as 1 1s to 12.5662, fo 1s the 
content to the ſquare of the circumference. There» 
fore uf 12.5564 be alwayes multiplied by the given 
content, the ſquare root of the Op ſhall be the 
circumferenceirequired. 

xeft. 61, If the ſoperficial content of a Circle be 
626.8, what is the ſide of a ſquare equal to the ſame 
Circle # ? 

Anſwer, 25 035 +,for the ſquare root of the given 
content is the fide'of the ſquare required. 

©wft. 62. I 'the ſide of a Cube be 12 inches, 
how _y cubical inches are contained in: that 
Cube ? 

Anſwer, 1728. What a Cube is may be well re- 
prefented by a Dye, which 1s 'a htele cube it felt 
being a re&angular or ſquare folid , that hath an 


equal length , breadth and depth , and is compre- 
hended 
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hended under fix equal ſquares; now if the fide of 
one {of thoſe equal ſquares (which is alſo the fide 
of the Cube) be 12 inches, the ſuperficial content 
of that ſquare will be 144. ſquare inches ( for ac- 
cording to the/preceding 49th queftion, 12 multi- 
plied by. 12 produceth 144) which multiplied by the 
depth 12 inches , produceth 1928 cubical inches, 
and ſach is the Tolid content of that Cube whoſe 
ſide is 12 inches : ſo that by-one foot. of timber or 
ſtone in whatſoever kind of ſolid it be found, isun- 
derſtood a Cube, containing 1928 cubical or dye- 
ſquare inches.,and conſequently half a:foorſolidicon- 
tains $64 cubick inches, and a quarter of a foot ſo- 
I1id contains 432 cubick inches. 

In like manner, if the ſide of a Cube of ftone be 
2.53 feet, the ſolid content of 'that Cube will be 
found 16.194. + feet, for 253 eps os by it 
Telf produceth 6.4009 1uperficial -feet , whichpro- 
duct being multiplied by the ſaid 2.53 witl pro- 
duce 16.194 + ſohdfeet. 

Alfo if the ſide of a Cube of ſtone or weod be 6 
inches, or .5 foot, the ſolid content will be . found 
216 cubick inches or .125 parts of a foot ſolid (for 
6 multiplied cubically produceth 2.16, likewiſe .5 
multiplied cubically produceth .125;) whence tt 


may be infer?d, that 8 little cabes of ſtone or wood, 


each of which is half a foot or 6 inches ſquare , are 
contained in a foot of ſtone or timber ; tor 8 times 
216 produceth 1728 (being the number of cabick 
inches contained in a foot ſolid) likewiſe 8 times 
zo 25 produceth 1 ( to wit, one entire foot fo- 
id.) 
Oueſt. 63. If the breadth of a ſquared - piece of 


timber, ſuppoſed to be ſtreight and terminated at 
both 
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both ends by two equal ſquares, be 1.55 foot, the 
depth alſo 1.55 foot, and the length 17.33 feet, 
how many cubick feet are contained in that piece 
of timber ? | 

Anſwer, 41.635 feet, that is, 41 feet and an half, 
and about half a-quarter of a foot. Which ſolid 
content is found out by this rule, viz. multiply the 
breadth 1.55 by the depth 1.55 the product will be 
2.4025 ſuperficial feet, which is the content of the 
Baſe (thatis, the Area of either of the two equal 
ſquares atthe endsof the piece) laſtly, multiplying 
the ſaid Baſe 2.4025 by the length 17.33 the-pro- 
duct will be 41.635 +, which is the ſolid content 
required. 

tn like manner jf the breadth of -a ſquared piece 
of timbcr, ſappoſed to be ſtreight and terminated 
at both ends by two equal long -ſquares:( which 
are called the Baſes) be 2.34 feet che depth, 1.61 
foot, and the length 17.58 feet;;, the ſolid content 
will be 66.23 +, feet ; for (as:before) .multiplying 
the breadth by the depth, and that; product by.the 
length, the laſt product ſhall be the ſolid content 
required. 

Omeſt. 64. If the breadth, as alſo the depth of a 
fquared _ of timber haviag equal ſquare Baſcs, 
be 1.55 foot, how far ought one co meaſure along 
the length of that piece of timber. to make a foor 
ſolid ? | 

Anſwer, .416 parts of a foot, or 5 inches very 
near ; which decimal is thus found, 4iz. Firſt find 
the ſuperficial confent of the Baſe, which will bc 
2.4025 (for 1.55 multiplied by 1.55 produceth 
2.59253) Then dividing 1 (to: wit t ſolid foot) 
by the Baſe 2.4025 the quotient will be .416 + 
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or :4:% parts ofa foot, or five inches almoſt, and ſo 
far ought to be meaſured along the length of the 
piece-to make a. foot ſolid. In like manner, - if the 
breadth be 2.34 feet, and the depth 1.61 feet, the 
length forward along the piece to make one ſolid 
foot will be found .265 parts ofa foot, or three in- 
ches and almoſt ; part of an inch. 

weſt. 65. If a {treight ſquared piece of timber be 
terminated by unequal Baſes, whereof one contains 
1.92 ſuperficial foot, the other ,85 foot, and the 
length of that piece of timber be 17.4 feet ; what 
is the ſolid content, or how many Cubical feet are 
contained in that piece of timber ? 

Anſwer, 23.474 + feet (found out by one of Mr, 
Oughtred?s Rules for meaſuring a ſegment of a Pyra- 
mid in Problem 21. Chapter 19. of his Clavis Mathe- 
mat.) The rule is this. 

Multiply the greater Baſe by the leſs, and extract 
the ſquare root of that product, then multiply the 
ſum of the two Baſes and that ſquare root by one 
third part of the length of the ſolid propounded, ſo 
ſhall the laſt produCt be the ſolid content required. 
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Example. | 
The greater Baſe—— -————— . 92 
Fhe leſſer Baſe —o . 8 


The product of the multiplication F __ 
of thoſe two Baſes —— | 
The ſquare rqot of that prodndt——1 . 2774. 


k «- $6320 


The firm of that re' root and 
the two Baſes — = $—4 » 0474 
' Onethird part of the length is $ . I 


of the two laft numbers is the ſolid 


The product of the multiptication 
oy . 474+ 
content required , 


©urft. 66, A Pyramid is a ſolid comprehended 
under plain ſurfaces, and from a triangular , qua- 
drangular, or any multangular Baſe , dimjniſheth 
equalty leſs and lefs till it finiſhin a point at the 
top; now it the ſuperficial content of the Baſe of a 
Pyramid be 5.756 feet, and the height thereof 
14.25 feet (which height is the length of the per- 
pendicutar line that falteth from the rop of the Py- 
ramid to the Baſe) what is the ſolid content of that 
Pyramid ? 

Anſwer, 27.341 + feet : for if the Area of the 
Baſe of a Pyramid, be multiplied by one third np 
of the height thereof, the produdt ſhall be the ſolid 
content of the Pyramid ; therefore 5.756 x 4.75 
=27.341 feet—=the ſolidity of the Pyramid pro- 
pounded. | 

' Note, If a Pyramid be cut into two ſegments by 
#Plane parallel to the Baſe, one of thoſe ſegments 
will be a Pyramid, and the other will have two un- 
equal Baſcs, for the meaſuring of which latter ſeg- 

ment 
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ment, a rule hath heen already given in the fixty 
fifcb queſtion ,. the Area of each Baſe being 
known. 

Queſt. 67. A Cone is a ſolid, which hath a Circle 
for its Baſe, from whence it grows. equally leſs and 
lefs (like a round: Steeple of a Church.) till it finiſh 
in a point at the toþ ; now if the Area of the Baſe of 
a Cone be 5.756 feet, andthe height thereof be 14.25 
feet, what is the folid content of that Cone 2? 

Anſwer, 27.341 feet; for if the Area of the Baſe 
of a Cone be multiplyed by one third part of the 
height thereof , the produdt ſhall be the ſolid con+ 
tent of the Cone. 

Note, If a Cone be cut into two ſegments by a 
Plane parellel to the Baſe, one of thoſe ſegments 
will be a Cone, and the other ſegment will have 2 
unequal Baſes which are Circles, the ſolidity of 
which latter ſegment may be found out by the rule 
before given in the 65 queſtion, the Area of each 
Baſe (or circle) being known. 

Queſt. 68. A Cylinder is a folid which may be 
well reprefented bya Stone-roll, ſuch as are uſed in 
Gardens for the ralling of Walks. Now if the cir- 
cumference of a Cylinder be 4.57 feet, and the 
length 3.25 feet, what is the ſolid content of that 
Cylinder * 

Anſwer, 5.4. + feet, thus found ont : Firſt by the 
help of the given circumference 4.57, find out the 
ſuperficial content of that Circle) being the Baſe of 
the Cylinder)which content (by the preceding 57th 
queſtion) will be found-1.6619 + foot, then multiply- 
ing the ſaid 1.6619 by the given length 3.25, the 
the product will be 5.4608 which is the ſolid cons 


tent required, 
Queſt, 


>. 4 


£ 
520 Arithmetical Appendix, 

Queſt. 69. If the Baſe of a Cylinder be 1.6619 
foot, how much in length of that Cylinder will 
make a foot ſolid ? 

Anſwer, .601 parts of a foot z For 1 (to wit, 1 
ſolid foot) being divided by the baſe 1.6619, gives 
in the quotient the decimal .601 +'for the length re- 

uired. 

I Queſt. 70. A Globe is a perfect round body con- 
tained under one Plane ; in the middle of the Globe 
there is a point called the Center, from whence all 
ſtreight lines drawn to the outſide are of equal 
length, and called Semidiameters, the double of any 
one of which is equal to the Diameter of the 
Globe; now if the Diameter of a Globe of Stone 
be 1.75 feet, how many feet ſolid are contained in 
that Globe ? 

Anſwer, 2.807 + feet, for as 21 is in proportion 
tO 11. Or as 1 isto0 .5238, ſo is the Cube of the Di- 
ametcrto the ſolid content of the Globe : There- 
fore, multiplying alwayes the Cube of the Diame- 
ter by the ſaid decimal .5238, the product ſhall be 
the ſolid content required : So the Diameter 1.75 
being firſt multiplied by it ſelf, the product will be 
3.0625, which multiplied by the ſaid 1.75, gives in 
the produtt 5.359375, towit, the cube of the dia- 
meter, which being multiplied by .5238, the pro- 
duct thence zriſing will be 2.807 4, which is the ſo- 
lidity of the Globe propounded. 

Queſt. 71. What is the Diameter of a Globe. of 
ſtone which contains 4 cubical or ſolid fect ? 

Anſwer, 1.96 + foot, for as 11 1s in proportion 
to21, Or as 1 is to 1.9090909 10 Is 4 (the ſolid con- 
tent. given) to a fourth proportional, to wit, 
7.636363 + whoſe cubick root 1s 1.96 Fthe diameter 
required. Con- 
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Concerning the gaging of Veſſels. 


The eaſieſt and aptaſt wayes for practice in ga- 
ging, are thoſe which are perform?*d by the help of 
Tables, or Gaging rods' purpoſely compogd : Ne- 
vertheleſs to give the Reader of this Treatiſe ſome 
light in this matter , I ſhall here inſert one rule to 
find out the number of Gallons contained in a full 
Tun, Pipe, Hogſhead, Barrel, or ſuch like veſſel, 
according to Mr. Wingate's way of reducing a Veſlel 
to a Cylinder, The Rule is this; 

Having found the difference of the two diameters 
at the bung and head of the veſſel, take 47 of that 
difference and add it to the leſſer diameter z then 
ſquare that ſum and reſerve the produCt ; that done, 
if the content be required in Wine gallons multiply 
the product reſerved , -this decimal fraction .0034, 
and the length of the veſſel, one into the other (ac- 
cording to the Rule of continual Multiplication )ſo ſhall 
the laſt produCt be the number of Wine gallons re- 
quired : but if the content be required in Ale gal- 
lons, multiply the produ& before reſerved, this de- 
cimal fraction .0927, and the length of the vellel, 
one into the other continually, ſo ſhall the product 
be the content in Ale gallons : This Rule I ſhall firſt 
explain by two queſtions , and then ſhew how-it is 
raiſed. 

Oelt. 72. If the diameter at the bung of a 
veſſel be 32 inches, the diameter at the head 28. 2 


inches, and the length 39 inches (which dimenſions 
T- K k are 
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are ſaid to agree very near with thoſe of an Engliſh 
veſſel called a Pipe) what is the content of that veſſel 
in Wine gallons ? 

Anſwer, 126.278 Wine gallons, that is 126 Wine 
gallons and about a quart more (found out by the 
rule above given, as will be manifeſt by the follow- 
ing operation... 


Explication. 
The Diameter at the bung. 32 . © 
The Diameter at the head a3$ 5:12 
- Their differepce —— X 3.8 
Which multiplied by 7; that is,—o . 7 
The produtt will be——- 2 . 66 


Which added to the leler dis-., 86 

meter gives the mean diameter Non 

. Which mean ciameter being 

Ley ( that is , multiplied þy it >952 - 3398 

lf) produceth—————-——— | 
Which produit multiplied by-—-—o . 0034 
The product thence ariſing will be—3- . 2379t 
Which multiplied by the length of £ 

ET Een, 

: product is the number of Wine ? 

calions-fobght, VIZ. ans ds 


Bueſt. 73. If the diameter at the bung of a barrel 
be 23 inthes, the diameter at the head 1 9.9 inches, 
and the length 27.4 inches ; what is the content of 
that barrel in Ale gallons ? 

Anſwer, '36.031 Ale gallons, that is 36 galons 
and about a quarter of a Pint more(found out dy the 
preceding Rule.) 
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Explication. 
The diameter at the bung —————23 ; 6 
The diameter at the head —— - —19.9 
Their difference— —— 3. L 
Which multiplied by 32, that's IS — 0.7 
The product will be — 2, 17 
Which added to the leſſer dia diaineter 222-07 


OY —_om—— mn Wnn—_— 


gives the mean diameter 
Which mean diameter being ſqua- 

red (that is, multiplied by it, Alf I 6 0849 

produceth — 
Which product multiplied | "6s O . 0027 
The product thence ariſing I1——-—1 . 315+ 
; Which multiplied by the —_ 4 

of the veſſel ——— — = _ 7.37 

* The product is the number of Ale 

gallons ſought, to wit $— gong - 


The reaſon of the Rule. 


Two things are taken for granted in the ſaid 
Rule,v:z. Firit, it is ſuppoſed that if ;7Z of the dif- 
ference of the two diameters at the bung and 
head, be added to the leſſer diameter, the ſum ſhall 
be an equated or mean diameter ( near enough for 
practical uſe though it be not exact ) viz. If there 
be a Cylinder whoſe diameter is equal to that 
mean diameter, and whoſe length is equal to the 
length of the veſſel, that Cylinder ſhall be equal 
to the capacity of the velſel very near. Secondly 

Kk 2 the 
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the ſaid Rule -preſuppoſeth that 231 cubick inches 
areequal to a Wine gallon, and 282 equal to an 

Ale gallon; concerning which equalities ( cſpe- 
cially the latter) Artiſts differ ſomewhat in their 
experiments ; but according to any <quality which 
in that particular ſhall be agreed on, from this that 
follows a rule may be framed , and Tables thence 
calculated for gaging a full veſſel without conſide- 
rable error. 

Taking then thoſe two things above mentioned 
for granted, we may rightly infer that if a Cylin- 
der hath for its Baſe a Tircle whoſe ſuperficial con- 
tent 1s 231 inches, every inch in length of that Cy- 
Iinder will contain 23 1 cubick inches, or one intire 
Wine gallon ; Now foralmuch as all Circlcs 
are in ſuch proportion one to the other as rhe 

ſquares of their diameters, it ſhall be as 294. 11844, 
(to wit, the ſquare of the diameter of that Circie 
whoſe ſuperficial content is 231) isto 1 (ro wif, 
the ſup*rficial content 231 conſidered as the Baſe of 

ne Wine gallon; ) or as1 is to .c034z So is the 
ſquzre of the equated (or any other) ciameter , to 
the ſuperficial content of that Circle in Wine gal- 
lous and parts of a gallon, which content mult- 
plied by the length of the veſſel will produce its 
ſolidiry or capacity in Wine gallons : Therefore 
the firit paxt of the preceding rule for finding of 
the number of Wine gallons contained in a full 
veſſel is manifeſt : And after the ſame manner, ſup- 
poſing as before 282+ cubick inches are equal to an 
Ale gallon , the decimal ,o027 preſcribed im the 
ſaid rule will be found our. | 

Upon thole grounds Mr. Winzate compos?d his 
Gaging rod; Mr. Onzhtred 2lfo in his circles of 
Proportion 
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Proportion hath delivered another rule for Gaging, 
from whence his Gaging rod is deduced ; bur 
the particular conſtructions of thoſe rods, and * 
likewiſe ths making of Tables for the fame pur- 
poſe, being handled by ſeveral Artiſts , I ſhall not 
inſiſt upon chem. 

Now if the induſtrious and more curious Arith- 
metician, after he is well exercigd in vulgar Arith= 
metick, deſires further knowledge in finding, out 
the Anſwer of ſubtil Queſtions about numbers , 
his beſt Guide will be the admirable Algebraical 
Art , which diſcovers rules for the folving of Pro- 
blems , as well Arithmetical as Geometrical, that 
are above the reach of any of the rules of common 
Arithmetick, or practical Geometry, as may 
partly appezr by the two rules in the aforegoing 
52 and 65 Queſtions, as alſo by the two follow- 
ing Queſtions, with which I ſhall conclude this 
Chapter. 

©ueſt. 74. To find two numbers in a given pro- 
portion, ſuppoſe the leſſer to the greater as 2 to 3 
and ſuch, that if the leſſer number be added to the 
ſquare of the greater, alſoif rhe greater number be 
added to the ſquare of the leſſer, the two ſums ſhall 
be ſquare numbers whoſe roots are expreſlibte by 
rational or true numbers ((ractions being admitted 
for numbers.) 

Anſwer, ,z and ;3. 
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The Proof. 

The ſquare of ;3 ( the greater num-7F , 
ber ) is- mp ence nt S ai 
To which adding the leſſer number we 

The ſum in its leaſt terms will be KG 
Which is a ſquare number, whoſeT , 
I00t IS——— —_— 
Again , the ſquare of ;+ ( the leſſerp , 
number) 1s m—— ( 7 
To which adding the greater num-7 , 
ber ——— —— \ 
4 


The ſum in its leaſt terms will be 
Which is a ſquare number whoſe _ . 
is nat _ F 


Alſo the faid numbers ;3 and ,3 are one to the 
other as 2 to 3, wherefore the queſtion is ſolved. 
Which numbers ;5 and -+ are found out by this fol- 
lowing 

Theoreme. 

If the fraction * be divided into any two parts ; 
either of thoſe parts being increaſed with the 
ſquare of the other part ſhall piye a fraction having 
a rational ſquare roor. 

Wherefore by dividing 3 into the two fractions 
75 and ;3, which are in the preſcribed proportions 
ot 2 to 3, thoſe frattions will fatisfie the conditions 
1n the queſtion propounded. 

Likewiſe theſe two fraftions ,-732 and ;3<#3 
will anſwer the queſtion, and are found out witi- 
out extraCting any root ; but the mannrerof finding 
out the ſaid Theorem and laſt mentioned fraCtions, 
I ſhave thewn in the 24th queſtion of my third book 
of the Elements of 4/pebra. Oveſt. 
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. Queſt. 75.To find 3 numbers,ſfuch that the ſquare 
of any one of them being added to the other two 
numbers, the ſum of ſuch addition ſhall be a.fquare 
number, whoſe root is a rational number. 

Anſwer, 1,5, and. | 


The Proof. 


Firſt , the ſquare of the firſt number? . 
I IS —— n 
To which adding the ſecond and 
third numbers 5 and 25, the ſum will be 
Which is a ſquare number mo 


root is - 
Secondly, the ſquare of the _— _ 


number 31s ———— Hh 
To which adding the firſt and teat 


numbers 1 and#5, the ſum in its leaſt E = 
terms will be 
Which is a ſquare number whoſep ,, 
root Is 
Thirdly, the ſquare of the third num-C :,. 
ber 2 is ——— F 
To which adding the firſt and ſecond” 
numbers 1 and 5 the ſumin its leaſt terms > 22; 

will be—— —— — 
Which is a ſquare number _—_— 17 
l o 


root 1s 


——— 


6 


— —— 


Wherefore it is manifeſt that the three numbers 
1, + and 25 will ſatisfie the conditions in the que- 
ſtioa, which may be ſolved alſo by ocher pumbers, 
but the manner ot finding them out have. ſhewa in 
the 32 Queſtion of my third Book of the Elements 
of Alzebra, Kk 4 CHAP. 
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CHAP. XI. 
Of Sports and. Paſtimes. 


Probl. I. 


To diſcover a number which any one ſhall have in his 
mind, without —_— him to reveal any part of that 
or any number whatſoever, ; 


A Fter any one hath thought upon a number at 
F roman bid him double it, and to that dou- 
ble bid him add any fuch even number which you 
_ to aſſign, then from the ſum of that addition 
et him reject one half,, and reſerve the other half : 
Laſtly,from this half bid him to ſubtraCt the number 
which he firſt thought upon; then may you boldly 
tell him what number remaineth in his mind after 
that ſubtraction is made, for it will alwayes be half 
the number which you aſſigned him to add, 

For example ſuppoſe he thought upon 6, the 
double thereof is 12,to which bid him add ſome cven 
number at your pleaſure, ſuppoſe 4, ſo will the fum 
be 16,, whereof the half 1s 8, from which if he 
ſubtract 6 (the number firſt thought on) the re- 
mainder is 2 (to wit; half the number 4, which was 
by you aſſigned to he added;) which remainder you 
diſcover,notwithſtanding all the operation was per- 
formed in his mind , without his makjog known 
of any number whatſoever. Note, that the adding 
of an even number 2s aforeſaid is not of neceſſity, 
bot only to avoid a fraction which will ariſe by ta- 
king the half of an odd nunber, The 
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The reaſon of the Rule. 


If to the double of any number (which number 
for diftin&ion fake I call the firſt) a ſecond number 
be added, the half of the ſum mult neceſſarily con- 
ſiſt of the ſaid firſt number, and half the ſecond; 
therefore if from the ſaid half ſum the firſt number 
be ſubtracted,the remainder muſt of neceſlity be half 
of the ſecond number which was added. 


Probl. II. 


Two numbers , the one even and the other odd , being 
propounded unto two perſons, to the end they may 
(out of your ſight) ſeverally chuſe one of thoſe num- 
bers, to diſcover which of theſe numbers each per= 


ſon ſhall have choſen. 


Suppoſe yon have propounded unto Peter and 
Fohn two numbers, the one even and the other odd, 
as 10 and 9 , and that each of thoſe perſons is to 
chuſe one of the ſaid numbers unknown to you. 
Now to diſcoyer which number each perſon ſhall 
have choſen, you muſt take two numbers, the one 
even and the other odd, as 2 and 3; then bid Peter 


multiply that number which he ſhall have choſe, 


by 2; and cauſe John to multiply that number 
which he ſhall have choſen by 3 ; that done, bid. 
them add the two products together, and let then 
make known the ſum to you, or clſe demand of 
them whether the ſaid ſum be even or -odd, or by 
any other way more ſecret endeavour to diſcoyer it, 
by bidding them} to take the half of the faid im, 

Qr 
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for by knowing whether the ſaid ſum be even or 
odd, youdo obtain the principal end to be aimed 
at, becauſe if the ſajd ſum bean even number, then 
iofallibly he that multiplied his number by your 
odd number (to wit, by 3) didchuſe the even num- 
ber (to wit, 10; ) but if the ſaid ſum happen to be an 
odd number, then he whom you cauſed ro multipl 
his namber by your odd number (ro wit, by 3) di 
infallibly chuſe the odd number (to wit, 9.) 

For example, if Peter had made choice of 10, and 
 Fobn 9, ſuppoſe you willed Peter to multiply his 
number 10 by 2, and John, to multiply his number 
9 by. 3; the products will be 20 and 27, whereof 
the ſum is 47, which being an odd number, you 
may thence conclude that Fohr whom you canſed-to 
multiply his number by 3, did chaſe the odd num- 
der 9, and therefore Peter did chuſe 10. But if 
you had willed John to haye multiplied his number 
9 by 2, and Peter to.have multiplied his number 10 
by 3, the produCtts would have been 18 and 3o, 
whereof the ſum is 48, which is an even number, 
from whence you may infer that he that multiplicd 
his number by 3 did chuſe the even number, and 
therefore Perer had choſe 10, and John g. 


Demonſtration. 


The reafon of the ſaid rule is very eafie, and dc- 
p=ndeth principally upon the 28 and 29 Propoſitions 
of the 9th Book of Euclid; for one may infer 
from the 21 of the ſame Book, that an even number 
multiplied by any number whatſoever progduceth 
2n even number , but an odd number is of a diffe- 
rent nature, for if it be multiplied by an even num- 

| ber 
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ber, the product is an even number ( by the faid 28 
ropoſition; ) andif it be multiplied by an odd num- 
r, the product is odd (by the ſaid 29 propoſition.) 
Therefore if in making this ſport it happeneth that 
the even number be multiplied by your, odd num- 
ber, both the produtts ſhall be even, and conſe- 
guently the ſum ſhall be infallibly an even number 
(by the ſaid 21 propoſition.) Bur if it happen that 
you cauſe the odd number to be multiplied by 
your odd number , that product will be odd, and 
the other product even, therefore the ſum of theſe 
two products ſhall be an odd number (as Clavins 
__ demonſtrated upon the 23 of the gth of Ex- 

clid. 

Probl). 3. 


eA certain number of diſtinft things being propounded, 
to diſpoſe them in ſuch an order,that caſting away al- 
wayes the ninth, or the tenth, or any other that ſhall 
be aſſigned, unto 4 certain number, thoſe remaining 
may be ſuch as were firſt intended to be left. 


This Problem is uſually propounded in this man- 
ner, viz. fifteen Chriſtians and fifteen Turks be- 
ing at Sea in one and the ſame Ship 1a a terrible 
Storm, and the Pilot declaring a neceſſity .of caft- 
ing the one half of thoſe Perſons into the Sea, that 
the reſt might be ſaved ;, they all agreed that the 
perſons to be caſt away ſhould be fer out by lot af- 
ter this manner,v:z. the thirty perfans ſhould be pla. 
ced in a round form like-a Ring , and hed bs. 
ginning to count at one of the Paſſengers , and 
4a” gps. circularly , every ninth perſon ſhould 

e caſt into the Sca , until of the thirty Fug 
Tncre 
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there remained only fifteen, The queſtion is, how 
thoſe thirty perfons ought to be placed, that the 
lot might infallibly fall upon the fifteen Turks, and 
not upon any of the fifteen Chriſtians ? For the more 
cafie remembring of the rule to reſolve this que- 
ſtion, I ſhall preſuppoſe the five vowels, aze, 5, o. u, 
to ſignific five numbers, to wit, (a) one, (e) two. 
(x) three, (0) four, and(#) five; then will the rule 
z2t ſelf be briefly comprehended in theſe two fol- 
lowing verſes. 


From numbers, aid and art 
Nover will fame depart, 


In which verſes you are principally to obſerve 
the vowels , with their correſpondent numbers be- 
fore aſſigned, and then beginning with the Chri/:- 
as, the vowel o (in form) ſignitieth. that four Chri- 
f1ans are to be placed together ; next unto them, 

he vowel « (in m4m) ſignifieth that five Turks are 
to be placed; In like manner e (in bers) denoteth 2 
Chriſtians, a (in aid) 1 Turk, 1 (in aid) 3 Chriftians, 
& (in and) 1 Turk, a (in art) 1 Chriſtian, e (in nc) 2 
Twrks, e (in ver.) 2 Chriſtians, (in will) 3 Turks, a 
(in fame) 1 Chriſtian, e (in fame) 2 Turks, e (in ds) 2 
Chriſtians, a (in part) 1 Turk. * 

The invention of the ſaid Rule, and ſuch like,dc- 
pendeth upon the ſubſequent demonſtration, wiz, if 
the number of perſons be thirty , let thirty figures 
or cyphers be placed circularly, or elſe in a rigit 
line as you ſez, 


caiarfibhbooared$00550588600 


That done, begin to count, from the firſt, and 
mark 
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mark the nifith (or what other ſhall be aſſigned) by 
purting a point or croſs over it ; then count for- 
ward from that which you have marked , and place 
another point over the next ninth z and continue to 
do the ſame, beginning again when you ſhall be at 
the end ( if the cyphers are placed in a right line) 
and paſſing over thoſe, which you ſhall have alrea- 
dy marked, until you have marked the number” re- 
quired, as in the example propounded, until you 
have marked fifteen, for then all the cyphers marked 
ſhall be thoſe which muſt be caſt away, and the 
others thoſe which ſhall remain. Hence it 1s evi- 
dent, that if you obſerve how thoſe cyphers which 
are marked, are diſpoſed amongſt thoſe which are 
not marked,you will eaſily make a rule for any num- 
ber whatſoever. 

By this invention (as ſome do conje&ure) the fa- 
mous Hiſtorian Foſephws the Few , preſerved his life 
very ſubtilly in the Cave, to which himſelf and 
forty of his Countreymen had fled from the furious 
and conquering Romans at the Siege of FJotapata : 
for his ſaid Countreymen having moſt wickedly re- 
ſolved to kill one another, rather than yield to 
their enemies, he at length (when no arguments 
that he could uſe would diſſwade them from ſo hor- 
rid an act) prevailcd with them to execute their.tra- 
gical deſign by lot; and fo by the help of the afore- 
{aid artifice (as we may ſuppoſe) himſelf with one 
other perſgn only remaining alive , after the reſt 
were inhuMnly murthered , they agreed to put an 


end to the lot, and thereby ſave their lives. This 
ſtory you may ſee at large in the fourteenth Chapter 
of the Third Book of the Hiſtory of Joſephw of the 
Wars of the Jews, X 


Probl, 


a 
= 
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Probl. 4. 
; Many numbers which proceed from 1 or unity in a pro- 


greſſion, according to the natural order of numbers, 
( ſuch as theſe, 1,2,344,5,6,&C.) being placed in a 

- round form like a Ring ;, to diſcover which of thoſe 
numbers any one ſhall have thought upon. 


Let any multitnde of numbers in the aforeſaid 
progreſſion, ſuppoſe theſe 10, to wit, 1. 2. 3,4.5.6. 
7:8.9.10. be written upon 10 Ivory counters (or 
for want thereof upon 10 ſmall pieces of paper) 
which may be repreſented by theſe 10 letters, A. 
B.C.D.E.F.G.H.I,K.L. viz. ſuppoſe 1 to be written 
upon the counter A, 2 upon B, 3 upon C, &c, 
Then having placed thoſe Counters circularly as 
you ſee (with their blank faces uppermoſt, and the 


figures underneath, that the ſubtilty of the {port 


A 
I 
L 10 2 B 
K 9 3. C 
Hs 4 D 
G 7 5 E 
6 
F 


may the better he concealed) let any _—_— up- 
on any number of unities which dothFor exceed 
10; that done bid him touch one of thoſe Coun- 
ters at pleaſufte, and to the number on the back- 
fide of the counter touched (which you cannot be 
igaorant of , having noted well the place of 1 - 


Chap. XI. and Paſtimes. 535 
A) add ſecretly in your mind , the juſt number of 
all the counters, and reſerve the ſum ; then bid 
him imagine in his mind the counter touched to 
be the number which he thought , and from that 
counter to count backwards , until he ſhall have 
\ made up the aforeſaid ſum, which you reſerved, fo 
will his computation infallibly end upon the coun- 
ter upon which. the number thaught. upon is writ- 
ten. £1 | 

For exarpple, ſuppoſe that he thought 7or G,and 
that he touched B, to wit, 2 Add to 2 the number 
of all the counters ,, ;to wit, 10, fo the fum will be 
12; then bid him to count unto 12 beginning at B 
going backwards, and eſteeming B to be the num+ 
ber thought, to wit 7, ſo will $ Fall upon A, 9 upon 
L, 1@ upon K, 11 upon H, and laſtly, 12 upon the 
counter G, whici being turned up will ſhew 7 the 
number thought. 

The reaſon of this rule is not difficult to beappre- 
hended , two -principles being prefuppoſed , the 
one isthis, to wit, many counters or things what- 
ſoevcr being diſpoſed orderly one after the other, 
in one continued line , whether it be right or cir» 
cular ; if you value or name the firſt counter to be 
ſome number of unities at. pleaſure , and continue 
to count forward according to their natural order 
of numbers, until another pumber be named which 
falleth upon the laſt counter ; or if you imagine or 
name the laſt counter, to be the ſame number of uni- 
ties as befosxe you put upon the firſt , and conti- 
nue to count backwards unto the firſt connter; I 
1ay, that the ſame number will be named at the end 
of both thoſe computations : for example, in theſe 
9 letters A,B,C. D.E.F. G. HK, if theletter Abe 

h cſteemed 
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eſteemed to be 4, and from thence you count for. 
wards unto K, according to the natural order of 
numbers, the letter K will fall upon the number 12. 
In like manner,. if you eſteem K to be 4, and count 
backwards from K to A, the letter A will likewiſe 
fall upon 12. 
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The other principal is this, to wit , many conn- 
ters being diſpoſed in a round manner like a Ring, 
if you eſteem any one of thoſe contents to be ſome 
number at pleaſure, and then from - that coun- 
ter if you count circularly , until you end upon 
the counter where you began, the number laſt 
named will he equal to the ſum of the number of 
all the counters, -and of the number which you put 
upon the firſt counter ;, for example; If D be one 
of 10 Letters placed in a circumference , and that 
imagining D to be 7, you begin with it, and 
count: round the whole circumference , according 
to the natural progreſſion of numbers, till 
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yau end wigth 12 where you began ; the number 17 
which is compoſed. of 19 2nd 7 will neceffarily fall 
upon D; for g (which is. the number of lecters ig 
the circymference hcſjdes N-) being added to 7 
(which was rf pur upon D) makes 16,co which 1 
being added < hecauſ: Þ dath end as well as: begin 
the circumference) the ſum is 17. 

Naw theſe.twa principl-s being preſuppoſgd, it 
will not be difficult co apprehend the reafon of the 
afareſaid- rule in all caſes that can happen, for 
imagine that one hatch theught upan 7, or the 
counter G, then that counter which he ſhall rouch 
mutt either he the ſame counter G or ſome other 
that proceedeth or follayerh G. 

Firſt, therefore ſuppoſing the cqnnter or num- 
her touched to he the fume with the number 
thought, the truth of che rule will be then evident, 
for by the rule given, he ſhall begin to count from 
the ſame GC unte 17, putting 7 upon G, therefore 
hy the ſecond preſuppoſition the number 17 will fall 
upqn GG. 

Secondly,: imagine that he toffched a counter or 
number following G the number thought, as L oc 
19. then according to the rule adding 10 (the mul- 
titude of all the Counters placed cjrcatarly) unto 10z 
ar L ( ths counter touched ) bid him count back- 
wards unto 20 by beginning at L, and eſteem L to 
be 7. Now becauſe by beginning to count at G 
which 1s 7, and proceeding to count forward, the 
number 10 will fall upon L ; therefore by the ficſt 
preſuppoſed princjple, if we eſteem L to be 7 and 
count backwards, the number 10 will iofallibly fall 
upon G, and then the number 20 ſhall alſo fall upon 
the ſame G by the ſecond preſuppaled principle. 

Ll Laſtly, 
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Laſtly , imagine he- touched ſome mytmber or 
counter which precedeth-7 the number fonght , as 
B or 2;*then adding 10 to 2, you are to: bid him 
count unto 12, he having firſt imagined B to be the 
number thought 7, and going backwards to A, L, 
K, &c. Now becauſe by proceding to count at B, 
which is 2, and beginning te count forward-to C, 
- D,&6.. the number 7 falleth upon G; therefore if 
one imagine that G is 2, and from thence count 
backwzrds towards F, E, &c. the number 7-will fall 
upon B (by the firſt preſuppoſed principle ;) there- 
fore when one aſſumeth B tobe 7, and connteth to- 
wards A, L, &c. to any aſſigned number; it is in ef- 
fect as much as when one imagineth G to be 2, and 
counteth towards F, E, &c., unto the ſaid aſſigned 
number, for each of thoſe computations will endin 
the ſame point; but it is manifeſt (by the ſecond 
preſuppoſed principle) that eſteeming G to be 2, 
and counting towards F,E, D, &c. round the whole 
circumference , the number 12 will fall upon'the 
ſame G. And becauſe G being ſuppoſed to be 2,and 
counting on the ſame coaſt as before, the number 7 
falls upon B; therefore if the computation be con- 
tinued on the fame coaſt from B 7 unto 12, the 
number 12 will fall upon the ſame G. So that the 
practice of this ſport in all its caſes is fully de- 
monſtrated. 

Note, that to the number of the counter tou- 
ched you may not only add the number of all the 
counters once (as the rule dire&s) but twice, thrice 
or more times: for example, B being touched, you 
may cauſe him ro count unto 12, or unto 22, Or 
+32, 42, &c. the reaſon whereof is evident from 
ſecond prefuppoſed principle. 
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Probl. 
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Probl. 5. t 
. Many numbers being ſhewed by pairs,to wit, two by two, | 1 
unto any one ,, that he may think upon any one of : 
tboſe pairs at pleaſure; to diſcover the pair that was þ 
thought upon. 
Let 20 numbers, ſuppoſe theſe , 1.2.3.4-5.6.7.8. | 
9. 10. LI. 12,13. 14, 15. 16, 17, 18. 19. 20. be writ- 
ten upon Ivory counters (or for want thereof upon 4 
ſmall pieces of paper) to wit , 1 upon. one coun- q- 
ter, 2 upon another, .3 upon a third, &c. Then {: 
diſpoſe them into pairs as you ſee, viz. Suppoſe If 
1 and 2 to be one pair, 3 and four to be another 1 [ 
I 2] | 
3. 4. f 
% HL. [ 
$ - 10 If 
Il. 12 : 

7 ury 

5 16 

= 10 

195. ... 20 


pair, &c. and of theſe pairs let any one think upon 
which pair he pleaſeth. That done you are to di- 
ſtribute the ſaid 20 numbers in ranks, in the form 
of a long ſquarz, until there be 5 numbers 1n 


length, an4 4 in breadth, after this manner, viz. 
LI1 2 Lay 


UMI 
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Lay the three firſt numbers 1, 2, and 3 in arank (as 
you ſee in the ſecond figwwe) from .4 towards B, 
then place 4 underneath 1, and 5 after 3 (in the 
faid rnik AB.) Apvih place 6 under 4, amd + after 
x (in the aid rank AB.)- Then place 8 under 6; al- 
ſo 9.10.11 on thi right hand of 4. in cherank CD. 
Again place 12 under 9, and 13 on the right tand 
of 11 1n the rank CD. and 14 under 12. Moreover 
=_ 15.16.17. on the righthand of 12 5n the rank 

F. Laſtly, place 18. 19. 20. on the tipht hand of 
14 in the rank GH, 6 will 41 the numbers be 
ranked as you fee in the Table. That done, you 
are to demand of him that thoyght pon twb num- 
bers as aforeſaid ;, ih what rank or ranks rhe faid 
mumbers do happen to be foarid, vw. - 


_EJ_3151_7[B 
4 | $9) 10-f 11 | 13 |D 
6 [1% | 154. 16 | 17 


EI  — 


|8| 12 1 18-\ 19 | 20 [H 


in which of the ranks A B, CD, EF, GH, or in 
which two of the ſaid ranks :; now if he anſwer that 
the two numbers which he firſt thought vpon are in 
the firſt rank A B. then 1 and 2 ſhall be the num- 
bers thought upon ; if in the'ſecond CD, then 9 
and 10 ſhall bz the numbers thought; if in the 
third rank E F, then 15 and 16 ſhall be the numbers 
Gioaght : If They are'in the fourth rank GH, then 
19 ard 20ſhall be the numbers thought ; bat If He 
ſhi#1 ſay that the 'mulſbers thought are Ih different 
ranks, then you are heedfolly to 'mark the ſaid 
- mimbers 1/and 2, 9 and 10, 15 and 46, pr "+ 
w 


i» 
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which fnay be called thokeys of the ſport , in re- 
gard they ſerve notonly to diſcover the two num- 
bers thought, when they are both in oneand the 
ſame rank (as aforeſaid) bit alfo when they are in 
two different ranks, for in this latter caſe as ſoon 
48 it hath been declared to you tn whech two ranks 
the two numbers thought are placed,, you mult 
take the key of the higheſt of thoſe two ranks, and 
deſcending in a down right line from the firſt 
namber ot that key unto the lower of the faid 
two ranks, you ſhall there find one of the two 
numbers thought, and npon the right hand of the 
fecond number of the ſaid key, at the ſame diſtance 
fidewife from the fecond number of the key, as one 
of the numbers thought was diſtant from the firft 
tarmber of the key, you ſhall find theother mumber 
thought. 

For example, fuppoſe the two numbers thouglt 
ere 7 and 8, and that it ſhall be declcred unto you 
that they are in the firſt and fourth ranks; take 
then the key of the higheſt of thefe two ranks, to 
wit'of the firſt, which is 1 and 2, and — 
town right from 1 unto the fourth rank, you Tha 
rthere-tind 8 one of the ripmbersthought ; then ſeek 
Kdewiſe on the righthand of 2 (the ſecond-number 
of the key, a number as far feparated from 2,, 'asB 
3s diſtant from 1, and you will find 7 the other 
number thought. | 

Again, Suppoſe he faith that the numbers 
thought are in the fecond and third ranks ; take 
then the key of the ſecond rank which is'9 and 10, 
and deſcending downright frot1 5 to 'the third 
rank, you ſhaN there find +2 which 4s one of the 
numbers thought ; then ſeck fidewiſe on the right 
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hand af'15" (the ſecond number of the key) a num- 
ber'as far diſtant from ro as 12 is from 9, and you 
ſhall find 1 1 which ts the other number thought. 
Fhe reaſon of this will be apparent from a ſerious 
.confideration of the placing of the numbers accor- 
ding to the rules before given, for it is thereby evi- 
dent that of the rwo numbers coupled two by two, 
there can never be found more than one pair in one 
and the fame rank, and of all the other pairs one 
number is alwayes found in one rank, and the other 
maimber in another rank. ; 
Note alfo, that this ſport may. be praftifed with 
divers per fonsat once, and not only with 20 num- 
bers, bur with any fach multitude of numbers which 
& produced by the multiplicatiqn of any two num- 
bers which differ by 1 or unity.; as 30, which 
is the produtt of 5 multiplied by 6, and.42 which 
i the product of the multiplication of 6 and 7. 
[That which is chiefly to be regarded is the placing 
of the numbers in ranks according to the dire- 
'Qtions before given :. and for the more eaſie com- 
-prchending of that order, I have in the following 
. Table ranked- 30; numbers in their due places, 
-which being compared with the former Table, . and 
well viewed , will be a clearer illuſtration than can 
'be expreit by many words, 
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Probl. 6. nc ares 
Three jealous buchands with theer wives, beinr ready to 
-paſs by night over a river, .do find at the river fode @ 
boat which can carry but two perſons at once. \and for 
want of a Boatman they are neceſſitated' to row them- 
ſelves over the rever at the Jeveral times © the que- 

- hong & bow'theſe: 6 perſons/ſhall paſs 2. by 2,:;ſorhar 
none of the 3 wives may be found tm the company of 

.” 1-07 of 2 men unleſs her huthand be preſent-+ '/) - 


- They muſt paſs ia this manner, viz. Firſt two wo- 
men paſs, then one of them bringeth back.the boat 
and:repalleth; with the third,wqman ; that done,one 
ofthe three women bringeth back-the boat, and fit-- 
. tingdown upon the ground with her hushand.per- 
mitteth the other two men to'paſs over to findtheir 
wives; then one qf the ſaigmen with his wiſe bring- 
eth: back the. boat)and placing her upon the gronnd 
he taketh the other man and repaſeth with, him g 

laſtly,tze woman which is found'with the,three men 
entereth into:the; boat, and at twice gceth to fetch 
over the other two women. og $0 


Probl. 7. | 


Two merry Companions are to hare equal ſhares of 
Gallons of Wine , mhich are in a veſſel' contaimmg 
exaitly 8 Gallons , now to make thus «qual partition 
th:y have only two other empty veſſels , whereof one 4 
containeth 5 Gallons, and the other 3 ; the queſt ion " 
3s, how they ſhall exattly divide the wine by the belp of, © * 
thoſe three veſſels. * 1 S.: IE 


Firſt, from the veſſel which containcth 8 galſons- - 
and* *-,8 
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-- andigful of wie - lons be poured into the 
em Rnd in 5, and from this veſlel fo filled Jer 
9 'be-poured into che empty veſſel of three, i there 
willremain'2'gallons within the veſſcl of 5, Then 
letiiwthree gallons which are within the veſſel of 
3:be: -ponred-into-the veſſel of &, which will now 
have 6-gallons within it, that dane let the 2 gal- 
- Jons whichareinthe' veſſtl of 5, be: put into thi 
3 veſlel of 3, then of the 6 gallons of wi 
'-- which are within-the yedel of 8 fill again the hou 
- and from thoſe 5 por out 1 gallon into the veſſel 
of 3,” which wanted only : gallon to fillir, ſothere 
wil Te gal exatly'4 gallons within the veſſel of 
'Jands ors within he 0 other two'veſſels. This 
eftzon Feb olved in another way , but 1 
ave that as'an exerciſe to the wit of the ingenious. 


Now albcit at firſt fight it may be thought by 
, that the two laſt mentioned Problem cannot 
"refolved by any certain Rule, but. only by man 
txials; -iyer. y infallible argamentation/ and diſ- 
> Courſe; the ſolution- of thoſe queſtions may be 
F found out or elſe the poſſibility of raem, if by 
--* Chance they ſhould taye beey propounded impoſſi- 
 blcg as the moſt ingenious G aſper Bacher hath mani- 
>», Teſte ma ticele Book tn*the French Tongue, inti- 
- - eme *Problemes plaiſant &- deleftables qui ſe fort par 
.- tes nombres, . from which: Book | have Tntratted the 


